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Our team has been trying to get a comparative 
effectiveness grant from PCORI to determine which is 
the most effective therapy to manage excess saliva in ALS 
patients. Our attempts have not been successful. We have 
submitted the proposal in different forms several times. 
For this “proposed stuff” section we are publishing the 
version that got us closer to getting PCORI funding. In 
this application we proposed a four-arm study comparing 
glycopyrrolate 1 mg three times a day; amitriptyline 25 
mg at bedtime; atropine 1% sublingual drops, 2 drops 
three times a day, and scopolamine transdermal patch (1.5 
mg) every 72 hours. We proposed a Bayesian adaptive 
design with an approximate target of 125 patients in 
each group. Our primary endpoint was what we called 
a Patient Reported Saliva Management Scale (PRiSM) 
that was used in the study led by Carlayne Jackson of 
Myobloc in the Treatment of Sialorrhea in Patients with 
ALS (Muscle Nerve 2009:39:137-143). As in all PCORI 
projects we had a patient engagement group and we had 
our patient engagement faculty leader talks with groups 
of ALS patients and families about this study to get their 
input. They reemphasized what an important issue this 
is for ALS patients. The plan was to utilize the ALS clinic 
sites in the Greater Plains Collaborative which was one of 
the PCORnetworks that was led by Dr. Russ Waitman at 
the University of Kansas and included academic medical 
centers in the Midwest and Texas.
The reviewers of the grant clearly liked it and gave it an 
overall score of 26, which put the grant in the first quartile 
of PCORI studies in that round. Usually a 1st quartile study 
is funded. But some of the PCORI leaders did not think we 
could do such a study and on phone conversations insisted 
a four-arm Bayesian design study would be too difficult 
to perform and would likely not come up with a definitive 
answer. We provided additional information to PCORI but 
in the end the project was not selected for funding. Based 
on the feedback we resubmitted the project but with only 
3 arms, and this time the score was 56! We kept trying by 
sending letters of intent to PCORI on future cycles but 
could never get approval to resubmit the project. The last 
two times we submitted letters of intent we changed the 
title to “SoPoDoP” – this stood for Shot or Patch or Pills 
or Drops and we included Botox as one of the 4 arms.  We 
still think this is one of our best grant titles. But for this 
“proposed stuff” section we are publishing the grant that 
got the closest, almost funded, should have been funded 
score. We think this is still a major issue for ALS patients 
and that the PCORI structure would have been ideal to 
study this important clinical question. But we have given up 
trying to resubmit this project. We will leave it to some other 
neuromuscular clinical scientist to try again at some point. 
We hope the publication of this grant and the critiques will 
help that person or team, and we hope you all will enjoy 
reading our proposal.
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PCORI RESEARCH PLAN TEMPLATE 
Please provide the information requested below. Detailed instructions are included in the Application Guidelines for this PFA.
 
RESEARCH STRATEGY  
Describe your research strategy and plan, in detail, and demonstrate how your proposed study is responsive to this PFA. Include the relevant methodology standard 
citations (e.g., “PC-3”), as identified in the PCORI Methodology Report. Refer to the methodology report for explanations about the standards. The template shows 
where merit reviewers may expect to find information to evaluate each of the merit review criteria, which are delineated in the PFA. Do not exceed 20 pages. You may 
delete this instructional textbox. 
 
A. Background  
• Describe the impact of the condition on the health of individuals and populations. (Criterion 1. Impact of the 
condition on the health of individuals and populations) 
 
ALS is a rapidly progressive and invariably fatal disease affecting motor nerves in the brain and spinal cord, and has a 
major impact on patients, their families, and communities.  ALS is a rare disease. The incidence is 2 per 100,000, and the 
lifetime risk of ALS is 1 in 400. (1-5)   The majority of cases are sporadic (85-90%). At any given time, approximately 
21,000 people in the US have ALS, and sialorrhea (drooling) affects half of them. (6)  The diagnosis of ALS is based on 
the El Escorial criteria, which define the key clinical and electrophysiologic signs of both upper and lower motor neuron 
dysfunction. (7,8) Weakness and atrophy begin either in bulbar, limb or respiratory muscles and spread to contiguous 
regions. Respiration is usually affected late in the disease. A number of clinical characteristics are associated with faster 
progression and poorer survival, including onset at an older age, initial bulbar dysfunction, greater medical comorbidities, 
and poor respiratory function. (9,10)   
 
While the only treatment that has been proven to slow the progression of ALS is Riluzole, there are a number of 
symptomatic therapies available for ALS patients: these include management of drooling, pseudobulbar affect, use of 
gastrostomy for nutrition, and non-invasive ventilation (NIV) for breathing. (11,12) Focus groups with patients from the 
Greater Plains Cooperative (GCP) ALS specialty clinics identified drooling as a significant problem affecting quality of 
life.  Drooling is fundamentally related to loss of the ability to swallow.  Difficulty swallowing leads to pooling of saliva 
in the mouth, which patients interpret as an ‘increase’ in saliva.  This pooling can lead to greater frequency of choking. 
Choking is a very frightening event to the patient as well as to their caregiver and family members, and can lead to 
aspiration pneumonia.  Excessive drooling may result in discomfort and wetting clothing that requires constant 
management with a cloth, tissue or handkerchief to their mouth for absorption.  This may make some patients feel 
infantilized, dependent on others and even humiliated or ostracized. 
 
The American Academy of Neurology (AAN) has published practice parameter guidelines for symptom management in 
ALS, including drooling. (13,14) A number of anticholinergic drugs are used in ALS clinics to decrease sialorrhea. Based 
on the absence of published data, we conducted a survey to determine the most frequently prescribed medications for 
drooling in ALS (communication among 600 neuromuscular experts through a website founded by Richard Barohn, MD; 
Ricks Real Neuromuscular Friends; www.rrnmf.com): 53% of physicians prescribe glycopyrrolate; 26% amitriptyline; 
18% using atropine sublingual drops; and 3% scopolamine patch.  Additional treatments for drooling include botulism 
toxin and radiation therapy to salivary glands. (15,16)  Although demonstrating some benefit, botulism toxin and radiation 
therapy are not ideal first line options for drooling because they are more invasive than medications with more severe 
potential side effects, they are often not covered by insurance, they require standardized technique, and are not universally 
available.  
 Despite the wide use of anticholinergic drugs for drooling in ALS specialty clinics, no comparative effectiveness 
studies have been done to determine which medication is most effective for drooling with the fewest side effects. 
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The ALS clinical and research community have agreed on standard clinical measurement tools to assess outcomes, and 
using these tools, we envision that the GPC and selected sites from the Patient-centered Scalable National Network for 
Effectiveness Research (pSCANNER) can do comparative effectiveness studies in the symptomatic management of ALS. 
Standard functional and symptom scales include: the Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised 
(ALSFRS-R), ALS global quality of life scale, and the Patient Reported Saliva Management Scale (PRiSM). (16-19) 
These scales have largely been adopted by the GPC ALS clinics at this time, and because of the simplicity of the forms, 
the ease of creating REDCap surveys for the forms, and a commitment from Electronic Privacy Information Center 
(EPIC)  to make them available to clinics in the electronic medical record (EMR), it is feasible to collect them in 
pragmatic studies in ALS. 
 
ALS patients are seen in either an Amyotrophic Lateral Sclerosis Association (ALSA) or Muscular Dystrophy Association 
(MDA) sponsored clinics, usually at tertiary care centers. Very few ALS patients are followed by individual private 
practice neurologists for several reasons: the disease is rare and most neurologists only diagnose one patient every year or 
two, and the management and support of ALS patients and their families is complex and require a multidisciplinary health 
care team approach that is only available at ALSA or MDA sponsored clinics. In these clinics, in addition to physicians, 
there are Physical Therapists, Occupational Therapists, Respiratory Therapists, Speech Therapists, Social Workers, 
Equipment Vendors and Dieticians, and patients see multiple providers at every visit. Each site in the GPC and 
pSCANNER has an ALS clinic sponsored by one or both of these two organizations – so the ALS specialty clinics can be 
expected to capture the majority of ALS patients in these regions.  
 
Most of the sites chosen for this study are also members of the ALS Research Group (ALSRG) which is an organization 
that educates the ALS research community on new developments. Recently the ALSRG has begun to work with an EPIC 
research group within EPIC Systems Corporation to embed standardized ALS research forms within the EMR at ALS 
clinic sites across the country that use EPIC. Dr. Barohn is a member of the ALSRG committee working on this project.  
The president of the ALSRG (Jonathan Katz, MD) and Director of Research Informatics at EPIC (Nancy Snider, PhD) 
have provided a letters of support for this study. It is anticipated that while most of the study will be managed in REDCap, 
we will allow patients to report outcomes using the EPIC standardized forms via their EMR patient-portal where 
available, or via a patient-portal to the EMR that invokes the REDCap survey.  The simplicity of the forms and the 
familiarity with the ALS scales at most ALS specialty clinics makes this approach straight-forward and feasible to 
implement. 
 
• Identify gaps in evidence 
American Academy of Neurology has published guidelines for standard of care in ALS. (20)  Over half of all ALS 
patients experience drooling, and approximately three-quarters of them could receive benefit from using oral/transdermal 
medications. (6)  The most common agents used are scopolamine, amitriptyline, glycopyrrolate, and atropine. (6, 20)  
Published guidelines suggest there is a gap in care between available symptomatic treatments for drooling, and the 
frequency which these therapies are offered to patients. (20)  One reason for this gap is limitations in guidance of which 
pharmacologic treatment to choose.  Cholinergic muscarinic receptor antagonists or drugs with parasympathetic properties 
are the current first line standard of care for drooling. (21, 22) The major patient-support organizations for ALS (the MDA 
and ALSA) recommend these medications as a first line therapy for drooling.  However, we cannot provide information 
regarding the comparative effectiveness of different drugs for patients or to the physicians treating them. Despite these 
agents demonstrating good efficacy for drooling in the majority of ALS patients, there is still a gap in their utilization, and 
a number of barriers to increasing their use in practice including: 1) no studies evaluating the comparative effectiveness of 
different anticholinergic agents; and 2) no studies evaluating the comparative safety profile of these drugs in ALS. 
 
B. Significance  
• Describe the potential for the study to improve health care and outcomes. (Criterion 2. Potential for the study 
to improve health care and outcomes) 
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• Describe how the research is focused on questions that affect outcomes of interest to patients and their 
caregivers. (Criterion 4. Patient-centeredness)  
Given that there is not a cure for ALS, and there are limited symptomatic treatments, it is critical to devise effective study 
designs to test any drug that shows promise.  Put simply, the more promising drugs that are studied and screened for 
effectiveness, the better the chance of finding ones that will ultimately benefit people with ALS. 
 
This comparative effectiveness trial for drooling provides an ideal opportunity to use Patient Centered Outcome Research 
Network (PCORNet) methods and EMR-based infrastructure to conduct pragmatic trials in the clinic workflows.  Eight of 
the sites in the GPC utilize the EPIC EMR with electronic patient-portals which allows close development of methods and 
infrastructure between the health information systems and research informatics teams.  In addition all sites run REDCap.  
A large trial of the major drugs used for drooling in these clinics has the potential to have a major impact on patient care: 
1) helping patients and physicians choose the best drugs to treat drooling; 2) helping choose drugs with the most favorable 
side effect profile; and 3) identifying any special groups who respond differentially to treatment.  In addition as the GPC 
and pSCANNER sites included here represent a very large population of ALS patients – this study can directly impact 
prescribing practices, and then results of this study can be distributed throughout the clinics, the patients support 
organizations (MDA and ALSA), and patient groups, maximizing the ultimate impact.  Effectively treating drooling can 
dramatically improve the quality of life for ALS patients. 
 
Most ALS patients will have difficulties with drooling at some point during the course of their disease. Difficulties with 
drooling or drugs used for drooling was identified by patients and family members of being of vital importance during our 
patient and caregiver focus groups, as well as routinely expressed by patients in ALS specialty clinics.  The following 
observations also support the impact of drooling in ALS: 
 
• Drooling has a negative impact on the patient’s interaction with the community.  Patients ultimately have to resort 
to constantly placing a paper towel, tissue or handkerchief in their mouth to absorb the saliva. This produces an 
unpleasant odor and the patient may feel ostracized from community and friends. 
• Drooling can lead to greater frequency of choking, which is very frightening event to the patients as well as to 
their caregivers and family members.  
• Choking episodes can lead to aspiration pneumonia – pneumonia is one of the major reasons for hospital 
admissions in ALS patients (from the National Inpatient Sample, 1988-2002, over 17,000 ALS hospital 
admissions), and increases the risk of death during hospital admissions. (23)  
• Non-invasive ventilation (NIV) has been shown to improve survival and quality of life in patients with ALS. (24) 
A common problem noted by patients is the inability to continue to use NIV when they have a pooling of saliva in 
the mouth. 
 
C. Study Design or Approach 
• Research Design, Criterion 3 – technical merit 
 
State the specific aims 
Difficulty swallowing can lead to problems managing saliva, leading to drooling in patients with ALS. This symptom is 
both a social and medical burden to the patient and their family and drooling can lead to choking episodes which can 
cause aspiration pneumonia. While there are medications for managing drooling in ALS, the best medication with the 
most tolerable side effects is unknown. 
 
Specific Aim 1: To determine which of four standardly prescribed medications is best in controlling drooling. Patients 
will be randomized to receive one of the following: 1) scopolamine patch (1.5 mg) transdermal every 72 hours; 2) 
glycopyrrolate 1 mg three times a day; 3) amitriptyline 25 mg at bedtime; and 4) atropine 1% sublingual drops 2 drops 
three times a day.  
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Specific Aim 2: To determine the tolerability of each of the four treatments for drooling in patients using clinical and 
patient-generated information. 
Secondary Aim 1: To better understand the response to drooling medications and side effect profiles for subgroups of 
patients with ALS (bulbar onset versus limb onset, men versus women, etc).   
Secondary Aim 2: We will conduct a survey to understand the experience with medications for drooling of patients who 
cannot qualify or choose not to participate in this study, but still wish to share their experiences, as requested by patients 
and caregivers during our patient focus groups. 
 
Describe the plan for developing a formal study protocol 
Protocol Development Plan. 
Our protocol development was a multistage process: 1) the first step was seeking out patient response in our GPC network 
of ALS specialty clinics; 2) our next step after identifying drooling as a topic of interest to patients was to conduct a poll 
on a major neuromuscular message board to find out the current pharmacological strategies for treating drooling (Ricks 
Real Neuromuscular Friends, www.rrnmf.com, survey > 600 neuromuscular specialists); 3) convoking a protocol focus 
group of patients and caregivers (see section Engagement Plan, Designing the Study); and 4) creating a protocol 
operations committee comprised of patient representatives, site PIs, statisticians, and patient organizations (MDA, ALSA).  
This group will meet throughout the coming months via email and phone calls to finalize the protocol proposed in this 
application. 
 
In addition plans are in place to seek patient and family member feedback of the impact of being involved in the study in 
patient and caregiver meetings which will occur during the conduct of the study (see Engagement Plan, Conducting the 
Study). 
 
Study Design 
This study is designed as an open-label, randomly allocated four arm parallel group study. 
 
Study Objective 
To determine which of four treatments are most effective in the control of drooling in patients with ALS. 
  
Describe how you will identify, select, recruit, and retain study participants representative of the spectrum of the 
population of interest and ensure that data are collected thoroughly and systematically from all study participants. 
 
Patients will be sought from all ALS referral sites participating in the GPC PCORNet Clinical Data Research Network 
(CDRN) and select pSCANNER sites. Together these hospitals cover 30 million patients and the ALS clinics see over 
2,000 patients annually.  ALS patients seen in these clinics represent the full spectrum of disease, with regards to gender, 
race, and socioeconomic status.  Working together ALS specialty sites will expedite enrollment and serve as proof of 
concept that two CDRNs can work together to conduct important ALS research. In addition the study will be listed on 
clinicaltrials.gov and maintained during the conduct of the study.  Patient support groups (MDA and ALSA) both 
regionally and nationally will be used to help identify eligible participants. Through prior efforts in the GPC, standardized 
searching criteria are in place to screen the EMR for eligible participants.  Study visits will occur during routine clinical 
follow up, making the study easier for patients and family members.  Data collection between study visits will be via the 
internet or telephone.  Local coordinators or local clinic nurses have direct personal relationships with the patients 
involved in the study and will greatly help with retention and thorough collection of data.  
 
Study Eligibility 
Our goal is to be as inclusive as possible.  Patients will be eligible if:  
1) They are 18 years and older;  
2) Have a clinical diagnosis of ALS made at one of the ALS specialty clinics in GPC or pSCANNER;  
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3) Suffer from drooling (score ≥2 on the salivation question on the ALSFRS-R);  
4) Have no contraindication to taking anticholinergic medications; 
5) Patients and their caregivers must be willing to complete the study and return for follow-up visits; and 
6) Patients must give written informed consent before participating in this study.  
 
Exclusion Criteria: 
1) Inability to provide informed consent. 
 
 
Describe how you will or have selected appropriate interventions and comparators 
 
This comparative effectiveness project will determine the most effective treatment for drooling management in ALS 
patients. In particular, the adaptive design model used will allow us to efficiently identify the one or two most effective 
and best tolerated drugs. Doing so will directly impact patients who suffer from drooling, and allow clinics to provide 
information about effectiveness and side effects for each of the drugs.  
 
Patients meeting the criteria will be randomized to receive either: a) Scopolamine patch (1.5 mg) every 72 hours; b) 
glycopyrrolate – 1 mg three times a day; c) amitriptyline – 25 mg at bedtime; or d) atropine 1% sublingual drops – 2 drops 
three times a day. These medications are currently being prescribed, but there has not been a head to head trial for 
determining which medication has the greatest effect or is the best tolerated. 
 
Two additional procedures that have been used for drooling are myobloc (botulism toxin) and radiation of the salivary 
glands. We chose not to include myobloc or radiation of the salivary glands as a means of treatment for the following 
reasons: 1) Both myobloc and radiation to the salivary glands would typically be considered once people with ALS fail 
oral medications; 2) The study participants will need to pay for their medication in this study; 3) from experiences by the 
clinicians involved in this study, insurance companies do not routinely pay for these procedures; 4) The technique for 
performing the myobloc injections can be challenging and pose a significant risk if not performed correctly; and 5) the 
ability to perform myobloc injections may not be available at all of the study sites, or performed differently from site to 
site. 
 
Study Conduct and Study Visits 
This study has been specifically designed to reduce the burden and increase the participation and impact on ALS patients 
and their caregivers.  The study itself is designed to run around routine clinical care visits.  Much of the data captured will 
be contained in the medical record.  The data collected between clinical visits will be telephone or by direct web-entry via 
a secured survey web portal (as preferred by patient participants).  At the end of their initial study visit, patient 
participants will be randomized and will go home with a prescription for their study medication. This design was endorsed 
enthusiastically in our patient and patient/caregiver dyad focus/engagement group: both the patient-oriented nature of the 
questionnaire, design of essential elements of the study around routine clinical care visits, and the ability for monthly 
responses by web or telephone.  We plan to convene a patient advocacy committee (PAC) to enhance the patient-
centeredness by supplying vital information about the course of treatment being experienced and unique (or ubiquitous) 
problems facing these patients with respect to each treatment for drooling (See Patient Engagement Section).  The PAC 
will be open to all patients enrolled in a specific arm once they complete the study.  Patient/stakeholder engagement will 
include an integrated, team approach to developing the protocol, data forms and the database needed for the study.   
 
Informed Consent and Baseline Visit: A person identified as a potential study participant will be given a consent form and 
allowed sufficient opportunity to read and ask questions. If they agree to participate, they will be asked to sign the consent 
form. They will then complete the questions in the ALSFRS-R and the ALS quality of life (QOL) instruments, as well as a 
survey as to effectiveness of prior drooling medications. If they meet inclusion/exclusion criteria, they will be randomized 
to one of the four arms. If the subject chooses to not participate in the study they will be offered the opportunity to 
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complete the drooling survey, instead, so their experiences can be captured.  The drooling survey will include questions 
about:  age, gender, age of symptom onset, site of onset, current areas affected, list of drooling medications, rank of the 
effectiveness of the medications, questions about botox and radiation, as well as effectiveness of those procedures.  
 
Randomization: 
The randomization schedule will be developed by the Department of Biostatistics at the University of Kansas Medical 
Center and incorporated into the GPC informatics methods that deliver consent and eligibility determination 
questionnaires. Subjects will be randomly assigned to one of the four treatment arms using the initial or updated 
randomization schedules described below in the “Procedures with Endpoint” section. Upon assignment, the local 
investigator will electronically receive the treatment arm prescription information to complete for the subject. 
 
Month 1 and Month 2 Visits: 
Subjects or their caregivers will complete the ALS QOL, ALSFRS-R and the Patient Reported Saliva Management Scale 
(PRiSM) – this can be entered by accessing questionnaires presented via the EMR Patient Portal (eg. MyChart for EPIC), 
or by a REDCap weblink. 
 
Month 3 Visit:   
The subjects will return in 3 months (+ 7 days) – this visit is designed to correspond to routine clinic follow up to reduce 
patient and caregiver burden. At that time, they will undergo the ALSFRS-R, complete the ALS Quality of Life 
Questionnaire, respond to the question in the drooling PRiSM scale ‘Since the beginning of the medication, do you feel 
that the drooling is: 1. Markedly worse; 2. Slight worse; 3. Not at all different; 4. Slightly better; or 5. Markedly better.’ 
Subjects will be asked if they stopped the medication because of intolerable side effects by answering the following 
question ‘Have you stopped the medication that your doctor prescribed for controlling your excessive saliva?’ If they 
answer yes, they will be asked when they stopped the medication. Any adverse events will be collected. 
 
Adverse Events: An adverse event (AE) is any untoward, undesired, or unplanned event in the form of signs, symptoms, 
disease, laboratory or physiologic observations occurring in study participants.  Information on adverse effects of 
medication and on inter-current events will be determined at each visit by direct questioning of the subjects, clinical 
examination, and laboratory tests. Tolerability will be determined by the ability to complete the study on the assigned 
experimental medication.  AEs will be reported using NCI Common Terminology criteria for AEs (CTC version 4.0). AEs 
will be graded using the following scale: Grade 1 = mild, Grade 2 =moderate, Grade 3 = severe, Grade 4 = life-threatening, 
Grade 5 = death.  A serious adverse event is defined as  
1. Death;  
2. Life-threatening (report if the patient was at substantial risk of dying at the time of the adverse event or it is 
suspected that the use or continued use of the product would result in the patient’s death); 
3. Hospitalization (report if admission to the hospital or prolongation of a hospital stay results because of the 
adverse event); 
4. Disability (report if the adverse event resulted in a significant; persistent, or permanent change, impairment, 
damage or disruption in the patient’s body function/structure, physical activities or quality of life; 
5. Congenital anomaly (report if there are suspicions that exposure to a medical product prior to conception or 
during pregnancy resulted in an adverse outcome in the child); 
6. Requires intervention to prevent permanent impairment or damage (report if you suspect that the use of a 
medical product may result in a condition which required medical or surgical intervention to preclude 
permanent impairment or damage to a patient).  
 
Data Management 
 
This study is proposed as the first pragmatic randomized controlled trial of our GPC PCORNet Clinical Data Research 
Network infrastructure.  While combining sites from two CDRNs may seem technically challenging, in a rare disease like 
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ALS, the ability to draw from multiple sites across the Midwest and West coast is essential to gain the number of ALS 
participants required to answer the question of what is the best treatment for drooling.  We have adopted a novel strategy 
to take advantage of existing infrastructure, and create a REDCap database so we can include sites not fully i2b2 
compliant. The following organizational structure and resources will be used to carry out the project: 
• IRB reciprocity agreements are already in place at the GPC sites 
• IRB reciprocity will be in place at the pSCANNER sites prior to patient enrollment – implantation of IRB 
reciprocity at the GPC will help serve as a template for rolling this out at pSCANNER 
• We will utilize a strategy where KUMC will serve as the central IRB for the GPC sites, and UCLA will serve as 
the central IRB for the pSCANNER sites 
• All sites are ALS specialty clinic sites and have local patient lists 
• All sites are MDA or ALSA certified clinics – and will have the national and local registries of patients available 
to help with recruitment for the study 
• We can use already existing EMR search parameters to identify patients – the GPC has already demonstrated the 
ability to do this by creating an ALS patient survey 
• Many GPC and pSCANNER ALS specialty sites already collect the ALSFRS-R during routine clinical care  
• The PRiSM and global ALS QOL scales are simple scales used in most ALS trials, and will be familiar to all 
participating sites 
• All outcomes for this study would be considered within the realm of routine standard of care  
• Many EPIC sites will have the outcomes proposed for this study in their EMR – as they are being rolled out by 
EPIC central as a standard package for ALS specialty centers 
• We will still use a REDCap data base for this study as not every site will have rolled out the new EPIC forms 
• However we can use the EMR to: provide REDCap survey links via the secure patient-portals; or to directly 
capture outcomes for sites already running the standard EPIC forms. 
 
The data collected for this study, either as part of routine care in the EMR, or via REDCap for this specific study, will be 
managed by the informatics teams at each GPC or pSCANNER site. The informed consent, questionnaires 
(eligibility/baseline, month 1,2, and 3), and adverse event data capture will be stored at each site of the GPC or 
pSCANNER on secure HIPAA certified servers as part of the electronic medical record system, or in a REDCap database.  
The site systems will reference a GPC web service that will deliver the randomization schedule (REDCap).  Data will then 
be extracted as a HIPAA limited dataset from each site’s i2b2 integrated data repository for trial monitoring and also after 
100 subjects are enrolled to update the randomization schedule and at 13 week intervals as described in the analytic 
methods. The ALSFRS, the ALS QOL, and PRiSM questionnaires will be stored in the EMR or REDCap and abstracted 
at the end of the study period.  After 100 subjects are enrolled analysis will be performed to update the randomization 
schedule, and at that time, data will be assessed for completeness, and reports created detailing missing data by site, and 
distributed to the local site coordinators for follow up. 
 
Treatment Failures 
Treatment failure will be defined as the following: did the subject stop the medication for any reason? 
 
Analytic Methods 
 
Overview 
The primary aim of this study is to determine which intervention is most effective for drooling in ALS. We will perform a 
prospective randomized comparative effectiveness adaptive design study with those who have ALS. Four interventions 
will be tested. The following sections focus on different issues and detail how we determined power, sample size, and 
duration of this trial.  Throughout we add information to help those less familiar with our design and analyses better 
understand what we did and plan to do with this study. 
 
Sample Size Considerations: 
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This will be a pragmatic, open-label, randomly allocated four arm parallel group study. 
Intervention: a)Scopolamine patch (1.5 mg) every 72 hours; b)glycopyrrolate – 1 mg three times a day; c)amitriptyline – 
25 mg at bedtime; or d)atropine 1% sublingual drops – 2 drops three times a day.  
 
Bayesian Adaptive Design:  
(For adaptive and Bayesian trial designs, describe how you will address standards AT-1 to AT-5) 
The first 80 subjects will be randomized 1:1:1:1, then response adaptive randomized to a total maximum number of 
subjects n=200. Using the Bayesian Adaptive Designs (BAD), at each interim analysis a decision will be made to either 
continue enrolling subjects or to stop the trial for results. The primary endpoint will be used to drive the adaptive 
randomization and stopping criteria.  The endpoint will be %markedly better at three months (~12 weeks).  We modify the 
CONSORT statement to report adaptive randomized clinical design (A-5). 
 
Summary of the Bayesian Adaptive Design 
The principle parameters that go into a Bayesian Adaptive Design are as follows: 
• Begin interim analyses once 20 patients have been enrolled on each treatment 
• Interim analyses occur every 13 weeks thereafter and data are used on all enrolled patients with 12 week data 
• At each interim analysis stop for success if pr(intervention/arm is best) > .9 for some treatment after 100 patients 
have 12 week data 
• Accrual rate is 2 patients/week 
• The maximum number of patients enrolled with endpoints is nmax= 200 
– Update allocation probabilities based on information weighting 
– In the cases of no clear “winner” we will claim a “loser” treatment for interventions if pr(intervention/arm 
is best) < .01 
 
Procedure with Endpoint 
Patients will be randomized to one of four interventions with a maximum number of patients nmax= 200. Using a Bayesian 
Adaptive Design, at each interim analysis a decision will be made to either continue enrolling patients or to stop the trial 
for success (identification of best intervention). If patient enrollment continues, the randomization structure (i.e., how we 
randomize patients to each drug) will also be updated.  The endpoint is used to drive the adaptive randomization and 
stopping criteria.  The endpoint is the percentage of patients who report ‘markedly better’ on the drooling scale after 12 
weeks.  After we have endpoint data on 100 patients, the data will be analyzed and an updated randomization schedule 
will be used.   Specifically, the arm, or intervention, that looks to be the best will get more participants allocated to it in 
this subsequent randomization.  A new adaptive randomization schedule will be updated every 13 weeks, using up to date 
outcome data, until the trial is stopped. Early success stopping criteria will be if the probability of the maximum arm (i.e., 
the best intervention), measured by the percentage of patients ‘markedly better’ endpoint, is larger than 0.9. While this 
will halt new patient enrollment, we will confirm this finding with a subsequent analysis and evaluation after all data from 
all enrolled patients are obtained as some will still be actively in the study when the early stopping criterion is identified. 
 
Virtual Participant Endpoint Response (Null and Alternative Hypotheses) 
For the purposes of this investigation we looked at several virtual (or “pretend”) responses to determine the power, sample 
size and time (duration) needed for our study.  We created several scenarios for efficacy using six patterns (Table 1).   
Table 1.  Virtual response patterns for endpoint. 
 
1 2 3 4  
  
Efficacy 
  
 
No Difference 0.10 0.10 0.10 0.10 all arms are equally efficacious 
Best and 2nd Best 0.10 0.10 0.20 0.40 one arm is best, one is 2
nd best 
All Different 0.10 0.15 0.20 0.40 all have different efficacy 
One Strong Best 0.10 0.10 0.10 0.40 one arm is much better 
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One Bad 0.10 0.40 0.40 0.40 one arm is a loser 
One Modest Best 0.10 0.10 0.10 0.30 one arm is modestly better 
 
Accrual (patient enrollment) Patterns 
Accrual patterns are important to Bayesian adaptive designs and refer to how rapidly each site enrolls patients in the trial.  
We assume that the distribution of the accrual patterns follows a Poisson distribution with a mean, or average, number of 
patients accrued per week. The accrual patterns depend on two factors: (1) the number of sites actively enrolling patients 
in the trial, and (2) how fast the sites can enroll, which we assume is a constant for each. We expect to accrue an average 
of 2 patients/week.  Determining this is important for identifying how long the trial will last. 
 
Missing Data 
All attempts will be made to collect any missing data points.  Missing data will be identified during periodic data base 
reviews, and data reports.  Sites or individuals with significant missing data points will be identified and coordinators can 
reach and out try and determine overcomable barriers to data collection on the individual level.  The Bayesian model is 
less susceptible to missing data as the model weights the response based on the number of data points entered.  In the 
scenario where missing data represents greater than 20% of expected data points for any given individual then a mixed 
model will be used to impute missing data. 
 
Statistical Model  
Of necessity the following is fairly technical, but it is needed to allow for appropriate statistical review and because it is 
the statistical model that will evaluate final determination of which intervention is “best”.  This is referred to as the arm of 
maximum efficacy.  For this study the endpoint is  SEjT|njT~Bino(njT ,θej) for efficacy.  In addition, we provide “weakly 
informative” priors, ( ) ( )2logit ~ 0,100ej Nθ .  Using the endpoint data and the prior probabilities, we then use Markov 
Chain Monte Carlo computations to obtain the Bayesian posterior distributions of { }|ej EjTSθ the endpoint (i.e., efficacy) .  
The efficacy rate previously discussed is used for determining whether we have met our stopping criterion.  Specifically, 
the rule is we will stop the trial if the probability of an arm (i.e., a intervention) having maximum utility is greater than 0.9. 
This may first be determined after enrolling 100 of the 200 potential patients.  The function is  θej and the arm (or 
intervention) having the maximum efficacy is ( )max 1 2 3 4max , , ,e e e eE θ θ θ θ= .  The stopping rule is mathematically 
P(Emax)>.9). If a maximum utility arm (intervention) is not identified after 100 patients, this procedure and accrual will 
continue until a maximum arm is identified or we reach 200 enrolled patients. 
       
Adaptive Randomization: Allocation  
After the stopping rule is evaluated the next round of patients are randomized using a formula that takes advantage of the 
information gained from our analyses up to that point.  Using this formula, each arm (or drug) is allocated for the next 
patients to be enrolled in the jth arm proportional to
( ) ( )max,* Pr
1
e e
j T j
j
j
E Var
V
n
θ θ=
=
+
. This type of allocation tends to 
have more desirable properties then simply using ( )max,Pr ej TEθ = .  Using this approach will allow us to assign more 
patients to the most promising arm or intervention, and fewer patients to the least promising intervention. 
 
Simulation Algorithm  
The following steps summarize the algorithm (or rule) used to determine power, sample size, and duration of the trial.  
These are all necessary elements for establishing that the trial is of sufficient size and length to yield valid results.  For this 
algorithm we used the “virtual patient responses” parameters (or simulated data) previously discussed.  Step 0:  Set the 
index for simulation iteration to be b=0.  Step 1: Set b=b+1. Step 2: Simulate the initial observed data. Step 3: estimate 
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posterior parameters via simulation and calculate the stopping rule and the possible next allocation. Step 4: repeat steps 2 
and 3 after collecting 13 more weeks of data. Step 5: evaluate all of the data after collecting all of the endpoints. Step 6: 
go to step 1 unless b=1000, then stop.  We used this algorithm in a software package called FACTSTM (Fixed and 
Adaptive Clinical Trials Simulator) (65).  FACTSTM is very powerful and can handle a wide variety of models for exploring 
the operating characteristics of Bayesian clinical trials designs. It was developed by S. Berry, who co-authored the PCORI 
methods guidelines and wrote the Bayesian adaptive design portion of those guidelines.  Dr. Berry is a consultant on this 
application and the University of Kansas Medical Center is the first academic institution with license to use FACTSTM. 
 
Power, Sample Size, and Trial Duration 
We performed 6 sets of trial simulations based on the various efficacy (6 types) profiles that were shown in Table 1. Each 
set involved many trial simulations.  These simulations resulted in identifying power (the probability of success) in two 
components—one for early success (i.e., being able to stop the trial early) and one for late success of the trial (i.e., after 
enrolling all 200 patients) (see Table 2).  While some of these profiles/scenarios are very unlikely to occur, we include all 
in Table 2, ordered from most to least power.  We highlight three combinations, or scenarios, here.   
 
First (row #1 in Table 2), if there is one strong best drug in terms of efficacy, we estimated (identified) that 98% of the 
simulated trials had early success, 1% late success, and only 1% had incomplete results. Thus this simulation had 99% 
power.  The average sample size of this trial scenario was 124.  The average length of these simulated trials was 75 weeks. 
Second (row #2 in Table 2), if there is a best drug and second best drug in terms of efficacy, we estimated (identified) 
that 86% of the simulated trials had early success, 7% had late success, and 7% had incomplete results. This trial scenario 
had 93% power and the sample size of this trial scenario was on average 139. The average length of this trial scenario was 
82 weeks. Third, we want to highlight a scenario in which there is one bad intervention and three that are very good. For 
this scenario, we estimated (identified) that 16% of the simulated trials had early success, 3% late success. The sample 
size of this scenario on average was 189 patients.  The average length of the trials under this scenario was 112 weeks. The 
very nice property of this trial is that in this case we identify the correct loser 97% of the time. Fourth, we want to 
highlight the unlikely scenario that serves as our null hypothesis (row #6 in Table 2).  In this scenario there are no 
differences in efficacy among the interventions.  Therefore, the extent to which this scenario is “successful” actually 
reflects our Type I error rate.  For this scenario, we estimated (identified) that 3% of the simulated trials had early success, 
1% late success. Thus this trial scenario produced an appropriate expected Type I error (α=.04, less than .05).  The sample 
size of this scenario on average was 198 patients.  The average length of the trials under this scenario was 117 weeks.  
Again, the trial characteristics of the rest of the virtual profiles, while unlikely to occur, are shown in Table 2 for 
completeness and ordered from most to least power.   The first two scenarios (one strong best drug, and a best and second 
best drug) serve as our research hypothesis.  We believe that they are the most likely scenarios and they have the requisite 
greater than 90% power. 
 
Table 2. Simulated Trial Operating Characteristics. 
    
Probability  
  Efficacy 
  
Success 
 
Average Time  
 Profile 
Average  
N Early  Late 
Power 
(Early+Late)  (weeks) 
One Strong Best 124 0.98 0.01 0.99 75 
A Best &2nd Best 139 0.86 0.07 0.93 82 
All Different 144 0.82 0.08 0.90 85 
One Modest Best 153 0.73 0.11 0.84 90 
One Bad* 189 0.16 0.03 0.19 112 
No Differences 198 0.03 0.01 0.04 117 
*The proportion of times we say the bad arm is a loser=.97. 
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Describe planned sensitivity analyses to determine the impact of key assumptions. (IR-5) 
We will model the endpoint as a Bayesian ordinal response and estimate the posterior probability of which drug is the best.  
This approach does not use a clinical definition of best but would be a good calculation to help inform treatment 
particularly if we don't find a definitive result on the binary outcome. 
 
Heterogeneity of Response 
A pre-specified subgroup analysis will estimate the additional effect of the best drug (as identified in the randomized trial) 
on patients that enter the trial with a better disease status (ALSFRS-R>30) versus patients that enter the trial with worse 
disease status (ALSFRS-R≤30).  Additionally differential effects based on gender, race, and site of onset (bulbar versus 
limb-onset) will be determined.  This estimate and testing of the interaction between initial disease status and treatment 
effect will use the data collected in both aims 1 and 2, providing approximately 50 patients in each of the four cells, which 
translates to a power of 81% (Type I error=.05) to detect a .4 point/month difference. Bayesian logistic regression will be 
used to analyze the main HTE. 
 
Survey Analysis: 
We will use descriptive statistics including means, medians, and interquartile ranges, or frequencies to describe the use of 
medications for drooling; a relative rank of effectiveness (0= not effective, 3=very effective); use of medications in 
combination; frequencies of procedures (botox or radiation of salivary glands) and relative effectiveness of these 
procedures.  In addition we will compare responses based on gender, race, and site of symptom onset.  Frequencies across 
group will be compared using the ChiSquare test, and ranked symptom effectiveness using Wilcoxon test for ranked or 
ordered data. 
 
PATIENT OUTCOMES (PROJECTED) 
 
Primary outcome measure:  With direct input from patients we have chosen the Patient Reported Saliva Management 
Scale (PRiSM) as our primary outcome.  This outcome has the advantage of being patient-reported and similar in design 
to global impression of change questionnaires.  This measure is based on the patients' response to the following question: 
“Since the beginning the medication, do you feel that the drooling is: 1. Markedly worse; 2. Slightly worse; 3. Not at all 
different; 4. Slightly better; 5. Markedly better.” ‘Slightly better’ or ‘markedly better’ implies a clinically meaningful 
improvement.  This outcome was used successfully in a randomized controlled trial of botulinum toxin for sialorrhea 
management in ALS, and demonstrated responsiveness to treatment for drooling in ALS. (16)  Secondary outcome 
measures include:  a) ALSFRS-R, b) ALS quality of life question and c) proportion of patients stopping the medication 
because of intolerable side effects. Patients will be asked the following question: ‘Have you stopped the medication that 
your doctor prescribed for controlling your excessive saliva?’  The ALSFRS-R and the Global ALS QOL are standard 
outcomes used in most ALS clinical trials with considerable literature on their use. A change of 20% in the slope of 
decline of the ALSFRS-R is generally considered by patients and clinicians to be clinically significant. (25)  Most 
importantly, patients reviewing these outcomes agreed that the questions were familiar to them and that the burden of 
completing the questionnaires would be minimal.  
 
Reporting Plan 
 
At completion of the study data will be analyzed per the plan in the statistical analysis section.  Internal validity will be 
assessed by agreement between different scales, and by analysis of adverse events.  In addition results of the study will be 
compared to results of the retrospective patient survey to look for consistency across responses for various drugs for 
drooling.  In addition demographic information, site of symptom onset, and average ALSFRS scores will be compared to 
national demographic statistics for ALS.  As patients will be recruited from many ALS specialty centers across the United 
States, we expect the population recruited for this study to be representative of the larger US ALS population.    
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D. Project Milestones and Timeline  
• Describe the projected outcomes and clearly articulate the goals to be accomplished during the research 
study 
• Provide a timeline for completion of the research project within the proposed project duration 
This study is proposed as the first pragmatic randomized trial combining resources from both the GPC and pSCANNER.  
GPC has already linked their ALS specialty sites: 1) with IRB reciprocity in place; 2) ability to identify ALS patients 
using the EMR; and 3) ability to reach out to patients utilizing a ALS patient survey.  pSCANNER will have IRB 
reciprocity in place by the time the grant is funded.  We acknowledge the limitation that having standard data forms rolled 
out into every participating site EMR by the time the study is up and running may not be feasible.  To get around that 
problem we have adopted the following plan to for data management: while we anticipate most of the study will be 
managed in REDCap, we will allow patients to report outcomes via EMR patient-portal that either invokes the REDCap 
survey or collects the same data in the EMR via EPIC standard ALS forms.  This data is in turn will be integrated as a 
limited data set at the GPC level (managed by KUMC informatics under the direction of Dr. Waitman) to support this trial.  
While the data infrastructure is finalized, we will be holding monthly meetings with our protocol operations committee 
patient representatives with Kim Kimminau, PhD facilitating these meetings. We will finalize the protocol and submit to 
the IRBs: KU for GCP and UCLA for pSCANNER. Other sites will then provide IRB approval through IRB reciprocal 
arrangements developed for GPC and pSCANNER, respectively.  We expect IRB approval by late spring early summer 
2016. We anticipate enrolling in the first patient by September 2016. We anticipate that we should finish the study in two 
and a half years, leaving the last six months for dissemination of results and preparing the study manuscript.  
Project Timeline (Add additional rows as needed) 
Project Activity Expected Completion Date 
Year 1 
Linking the Electronic Medical Records of GPC and pSCANNER September 2016 
IRB approval at all sites completed June 2016 
Investigators training of protocol July 2016 
Year 2 
First patient  September 2016 
25% enrollment January 2017 
50% enrollment May 2017 
Year 3 
75% enrollment September 2017 
Enrollment completed December 2017 
Paper written and published September 2018  
E. Patient Population  
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• Describe the study population with respect to numbers of participants, age, gender, race, ethnicity, and 
clinical status as appropriate for the study.  
 
Amyotrophic lateral sclerosis has a median age of onset of 55 years with a male predominance of 1.5 to 1.(3, 26, 27) 
There is no racial or geographic predisposition except for an increased incidence on the Marianas Islands of Guam. The 
14 ALS clinics represented by the GPC and pSCANNER for this study represent > 2000 ALS patients, and would be 
expected to be representative of the US population demographics for the Midwest and West coast. This population covers 
the spectrum from primary care networks serving rural and small communities to urban populations with significant 
African American and Hispanic representation. 
 
Recruitment Plan 
Total number of study participants expected to be screened: 1000 
Total number of study participants expected to be eligible of those screened: 500 
Target sample size (use same number stated in milestones): 200 
 
Estimated Final Racial/Ethnic and Gender Enrollment Table 
Race Male (N) Female (N) Total (N) 
American Indian/Alaska Native 1 0 1 
Asian 6 4 10 
Black/African American 16 13 29 
Hawaiian/Pacific Islander 2 1 3 
White 82 66 148 
Multirace 5 4 9 
Ethnicity Male (N) Female (N) Total (N) 
Hispanic (Latino/Latina) 19 14 33 
Non-Hispanic 91 76 167 
 
F. Research Team and Environment  
• Describe the capabilities of the research team to accomplish the goals of the proposed research project, and 
the appropriateness of the research environment to conduct the study. 
 
The GPC is a PCORNet Clinical Data Research Network (CDRN) composed of 10 leading medical centers repurposing 
the research programs and informatics infrastructures developed through Clinical and Translational Science Award 
(CTSA) initiatives. Partners are the University of Kansas Medical Center (KUMC), Children’s Mercy Hospital, 
University of Iowa Healthcare, the University of Wisconsin-Madison, the Medical College of Wisconsin, and Marshfield 
Clinic, the University of Minnesota Academic Health Center, the University of Nebraska Medical Center, the University 
of Texas Health Sciences Center at San Antonio and the University of Texas Southwestern Medical Center.  The GPC 
network brings together a diverse population of over 10 million people across 1300 miles covering 7 states with a 
combined area of 679,159 square miles.  Of these, over 6 million have significant data maintained in electronic health 
records. This population covers the spectrum from primary care networks serving rural and small communities to urban 
populations with significant African American and Hispanic representation.  ALS clinics at 8 of the ten medical centers in 
the GPC will be included in this study.  The GPC selected ALS as the rare disease for which we could readily access all 
patients across our network and is working under the direction of Dr. Barohn to survey the GPC ALS population 
regarding their willingness to engage in research and provide feedback on patient-reported outcome measures. 
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Dr. Barohn has extensive clinical experience in the field of neuromuscular clinical trials. He currently is the PI on two 
active FDA-OPD R01 studies (ALS and myasthenia gravis). Dr. Barohn will serve as Principal Investigator throughout 
the implementation and conduct of the study. Dr. Barohn has been a leader in the Western ALS (WALS) Association 
(currently the treasurer), participated in the Northeast ALS (NEALS) Association and been on the executive committee in 
the ALS Research Group (ALSRG). He has participated in many ALS NIH trials and was instrumental in the development 
of the ALS Common Data Element Forms (ALSCDE). He sees ALS patients in both the ALSA clinic and MDA clinic. 
 
Dr. Waitman (GPC principal investigator) is working with the informatics site leads to tailor existing electronic medical 
record systems, data repositories based upon the i2b2 software developed through the National Center for Biomedical 
Computing at Partners Healthcare System, data capture systems based on REDCap (Research Electronic Data Capture) 
developed by Vanderbilt University, and governance processes to support comparative effectiveness research in alignment 
with PCORNet objectives.  The GPC complements considerable investments in electronic health records by our 
healthcare systems with existing NIH-funded technology (e.g., i2b2, REDCap) to provide a cost-effective common data 
model that promotes data transparency and interoperability. This includes: 
1. Collecting Patient Reported Outcome Measures (PROM) standardized measures deployed using either EMR 
patient portals or data collection instruments for existing registry and research management systems such as REDCap.   
2. Configuring comparative effectiveness trial components directly in the EMR (preferred) or integrate existing data 
capture and trial management systems.  
3. Tailoring existing methods (a lightweight i2b2 plug-in) so each site’s honest broker can extract limited data sets 
composed of EMR and PROM and securely transfer them to the GPC data store to support the conduct of the comparative 
effectiveness research (CER) trial monitoring and analysis.   
 
pSCANNER is a CDRN network based on the West Coast. We have been in communication with the pSCANNER group 
and they are committed to participating (see letters of support). ALS specialty sites in pSCANNER agreeing to participate 
include University of California, San Diego; University of California, San Francisco; Cedars-Sinai; University of 
California, Davis, University of California, Irvine and University of California, Los Angeles and six senior investigators, 
which together bring an additional 600 potential ALS patients to this study. We believe that adding sites from this 
additional CDRN would expedite enrollment and serve as proof of concept that different CDRNs can work together to 
conduct a study. 
 
This comparative effectiveness trial for drooling in ALS provides an ideal opportunity to use and provide feedback for 
PCORNet methods and EMR-based infrastructure to conduct pragmatic trials in the patient and clinic workflows.  Eight 
sites in the GPC and five sites in pSCANNER will be included in this study.   Furthermore, Dr. Gajewski is currently a 
co-investigator in the GPC methods core directed by Dr. Bradley Pollock (UCDavis) and works closely with the 
informatics teams developing infrastructure and also clinical investigators using the network.  This trial and the team are 
well equipped to advance the conduct of pragmatic trials by integrating Bayesian Adaptive Designs within EMRs and 
clinical workflow. 
 
We anticipate a total ALS population for this study of 2000 patients, approximately half will have difficulties with 
drooling (1000), and we anticipate one fifth of these might chose to participate in our study.   
 
G. Engagement Plan  
Describe the plan to engage patients and stakeholders meaningfully in the various phases of the proposed research. 
(Criterion 5. Patient and stakeholder engagement) 
 
1. PLANNING THE STUDY: Describe how patient and stakeholder partners will participate in study planning and design. 
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To assess the importance of drooling and treatment from patients’ perspectives we used two approaches.  First, we asked 
GPC and pSCANNER network physicians to discuss the issue with their patients.  Conversations yielded consistent 
findings that 1) drooling has substantial impact on patients’ quality of life and 2) some of the medications prescribed work 
better than others.  Using this information, we then convened a patient and patient/caregiver dyad focus group by phone 
(to reduce transportation and cost burden to participants).  The patient facilitator prepared a number of broad questions to 
stimulate the conversation about the issue, being sensitive to different levels of comfort patients and caregivers have with 
the topic.  Our clinics’ and physicians’ experience provided guidance to ensure that the facilitator’s tone and approach 
were compassionate and sensitive to the possibility that patients’ may be embarrassed or feel shame associated of their 
drooling.  The focus group participants represented four different GPC sites.   Five key findings from the focus group 
have helped to shape the approach and protocol for the study.  First, patients shared enthusiastic support for the study and 
agreement that a better understanding of treatments for drooling in ALS would benefit patients.  Second, there was 
general agreement that the inclusion and enrollment requirements suggested were reasonable.  The patients and caregivers 
were passionate about ensuring that the study is available to as many patients as possible, and they discussed this topic at 
length.  They fully understood that with greater participation, there will be more data, and more data might lead to 
improved therapies.  Third, the participants said that they preferred to use their personal computers or tablets to input their 
own patient-reported outcomes.  Their rationale for this preference was that their energy to share these important aspects 
of the study might not be highest during their clinical visits.  In fact, patients, as well as caregivers, were unanimous in 
sharing how stressful and energy-draining additional study visits are for both of them.  The participants went on to share a 
novel goal for the study.  They asked the research team to consider having a survey to capture experiences with drooling 
treatments for patients who may not participate directly in the study.  The group felt that there would be much to learn and 
that a survey would encourage patients and caregivers, even caregivers whose family member may have passed away, to 
share their experiences and possibly inform the research.  Finally, the group overwhelming wants to stay involved through 
the study and to continue to advise and help in any way possible, especially in dissemination strategies that will assist the 
ALS community in learning about the study’s findings.  These individuals, along with additional patient and 
patient/caregiver dyads, will form the Patient Advisory Committee (see below). 
 
Other stakeholders consulted and involved in developing the proposal include ALS clinics (MDA or ALSA sponsored 
clinics). These stakeholders promote the delivery of best care medicine, and they advocate for improved therapies, 
engagement and greater awareness of ALS.  The clinics have a long tradition of responsiveness to patient and caregiver 
concerns, so their inclusion as key stakeholders ensures broad buy-in across the GPC and pSCANNER geographic areas 
and associated patient communities. Patient/stakeholder engagement will drive an integrated, team approach to developing 
the final study protocol, data forms and the database needed for the study. 
 
Following the engagement of patients, physicians and advocacy stakeholders, we formed a Protocol Operations 
Committee (POC). This committee is composed of patients from the GPC and pSCANNER network (1 from each 
network), a physician from each participating site, patient advocate groups (MDA and ALSA), a statistician and an 
engagement facilitator.  The purpose of the POC is to bring all points of view to the table and to facilitate co-learning, co-
leading and collaboration.  The engagement facilitator will use a variety of approaches (including World Café, Future 
Search, etc.) to ensure equal representation, respectful dialogue, and shared decision-making throughout the project.  
2. CONDUCTING THE STUDY: Describe how patient and stakeholder partners will participate in the study conduct. 
(Enter your information here.)  
 
We will create two committees for the conduct of this trial: a protocol operations committee (POC), and a patient advisory 
committee (PAC): 
• Each committee will consist of a minimum of 2 patients (one from each network). The exception will be 
the PAC which will be composed of a minimum four patients and/or their caregivers from each network. 
• The POC will review the protocol every six months to determine if the protocol needs to be modified. 
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• The PAC will meet via phone/webinar monthly to discuss the status of the study. They will be consulted 
regarding how best to recruit and retain patients.  They will also be the first group with whom preliminary 
findings, patient-reported concerns and protocol modifications are shared or vetted for collaborative problem-
solving. 
 
A Data Safety Monitoring Committee will be established and meet after the first 80 subjects are enrolled and then 
whenever we have preliminary data to report.  We will have a stakeholder member and a patient from each network on 
this committee. 
 
Communication Committee will consist of the patient advocacy groups (MDA/ALSA) and patient partners involved in the 
POC or PAC who would like to volunteer. We will ask the patient advocacy groups to disseminate the information as we 
obtain information. This dissemination can be through their support groups, newsletters, meetings and sponsored clinics.  
We recognize that each of these groups have experience in different outreach strategies, and we will support the 
communications methods they recommend. 
3. DISSEMINATING THE STUDY RESULTS: Describe how patient and stakeholder partners will be involved in plans to 
disseminate study findings and to ensure that findings are communicated in understandable, usable ways. 
(Enter your information here.) 
 
We will hold a monthly team meeting in which the status of study will be discussed. As mentioned above, members of the 
PAC, site investigators if needed, and DSMB members will be on these calls.  The composition of these groups is such 
that we will have perspectives and input from patients, MDA, ALSA, the Center for Practical Bioethics and the Frontiers 
Community Partnership for Health program. During the course of this study, we will present on the status of the study at 
different scientific meetings, e.g. American Academy of Neurology meeting. We also will disseminate this information to 
the local and national chapters of both ALS patient advocacy groups, the PAC, and all investigators involved in the study. 
We will require each site to have a representative (investigators or coordinators) visit their local ALSA or MDA 
association patient meetings (if one exists) several times throughout the year.  However, we will need to be mindful of 
what information may not be shared with patients participating in the study until all data have been collected. The patient 
representatives on our committees will be informed fully of the scientific reasons for this constraint and delay of release of 
some information. To the extent possible, we seek to include patients and patient/caregiver dyads on any of the 
dissemination activities they are interested and capable of joining.  Rather than identify a specific patient or dyad to lead 
such efforts, opportunities to partner will happen throughout the project.  This way, we will not overtax any individuals, 
but will rather encourage a vibrant and diverse patient/dyad engagement on a variety of dissemination activities. 
 
Upon completion of this study, the trial results will be shared with Prize4Life (Prize4Life is a nonprofit organization 
dedicated to accelerating the discovery of treatments and cures for ALS, founded by a group of Harvard Business students 
after one of them contracted ALS).  Patients and their caregivers from both the GPC and pSCANNER will assist in 
planning, conducting and disseminating the study results/findings. We will also disseminate the results through the MDA 
and ALSA. This can be done not only with information on their website, but the results can be conveyed to ALS patients 
and their clinicians which are all sponsored by MDA/ALSA. ALS patients in the US are all seen at designated MDA and 
ALSA clinics, thus they are linked to the community and provide a venue for information and implementation of new 
findings. Of course we will also disseminate the information to the physicians and health care providers by publishing the 
data and presenting it at national and international neurology meetings. 
 
Within 6 months of completing the project, we will submit the final results for publication. Members of the committees 
will be able to proof and provide input to the paper. Prior to submission of the manuscript, it will be sent to all members 
of the PAC, the POC, the DSMB, and all investigators for content comment and suggestions. While the study participants 
cannot learn of the results of the study until the study is completed, the study will be complete at the time we submit the 
manuscript and thus may be shared.  We fully expect and are planning to have patient/patient dyads be co-authors on these 
PCORI Research Plan Template                                                                          
 
16 
Proposed Stuff
50
  
 
PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Barohn, Richard J. 
   
publications.  
 
The study Communication Committee is specifically designed to address dissemination of information from the sialorrhea 
project. Through issuing a regular newsletter, we will ensure that study participants are notified of the results of the study.  
 
Once the data is published, Dr. Barohn, the site investigators, and our patient team members will present and discuss our 
study and its findings at annual scientific meetings (e.g. American Academy of Neurology, American Association of 
Neuromuscular and Electrodiagnostic Medicine), and at meetings of patients at the ALSA and MDA patient support 
groups. The Center for Practical Bioethics also will disseminate the information to health care professionals and at patient 
organizations involved in sialorrhea with which they collaborate. With respect to ensuring implementation of our findings 
in other settings, Dr. Barohn will request that the American Academy of Neurology initiate a practice parameter on the 
treatment of sialorrhea in ALS. Dr. Gary Gronseth, in the Department of Neurology at University of Kansas Medical 
Center, is the chair of the AAN Practice Parameter Committee and works closely with Dr. Barohn. Dissemination of this 
information will ultimately influence the practice of sialorrhea control for this population. Dr. Richard Dubinsky, also in 
the Department of Neurology at the University of Kansas Medical Center, chairs the American Academy of Neurology 
Committee to determine how the AAN Practice Parameters actually change neurologist’s practice. Thus, once our 
findings are published and a AAN Practice parameter on the topic is completed, the AAN can study if practice has been 
altered regarding the management of sialorrhea for patients with ALS. We will further such implementation by additional 
publications and presentations to both clinician and patient groups.  We recognize that sometimes patients with difficult to 
treat conditions are the ones to bring information about new treatments to their physicians.  Our commitment to be 
proactive in disseminating our findings to patient groups will facilitate this route for implementing our findings in practice. 
4. PRINCIPLES FOR ENGAGEMENT 
• Reciprocal Relationships: Describe the roles and decision-making authority of all research partners, including 
patient and stakeholder partners. 
A GPC IRB Authorization Agreement was created based upon a reciprocal deferral approach.  In conjunction with this 
activity, Standard Operating Procedures (SOPS) were created to support the GPC’s IRB reliance process.  The GPC IRB 
Authorization Agreement has been executed by all ten sites within the network and is currently being utilized for both 
GPC specific studies/surveys as well as studies not directly utilizing the clinical data research network but involving GPC 
institutions.  pSCANNER is currently in the process of completing a similar IRB agreement for their CDRN. 
 
The GPC continues to have patient representatives involved in both governance and decision-making activities for the 
CDRN.   These individuals have an equal vote and leadership role on committees as other members.  Additionally, the 
GPC has convened a GPC-level Data Request Oversight Committee (DROC) that includes a patient representative.  
Health system leaders are similarly involved in governance and data oversight activities.  The GPC invites participation 
by all stakeholders.  It has established a level of trust through experience with patient and patient advocates from among 
their participating sites.  Starting with the initial kickoff meeting, patient, patient/caregiver dyads, physicians, health 
system stakeholders and community organizations established an egalitarian-driven, open platform to discuss all aspects 
of the network’s activities.  The GPC’s Patient/Community Engagement team meets monthly.   In support of defining 
strategy and expectations in this area, a GPC Standard Operating Procedure for Patient Engagement has been developed 
and implemented.  For this study, the processes and infrastructure developed for the GPC will contribute to the success of 
this study.  pSCANNER has implemented similar processes and infrastructure which will further support successful 
execution. Attention to merging and blending lessons learned by pSCANNER activities with those of the GPC will 
happen by a facilitated webinar with an agenda to share lessons learned and values imbedded in each group’s 
infrastructure.  This will ensure that a common, collaborative framework, consistent with the values of both networks, 
guides and supports this project. 
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• Co-learning: Describe plans to ensure that patient and stakeholder partners will understand the research process 
and that researchers will understand patient and stakeholder engagement and patient-centeredness. 
(Enter your information here.) 
 
For all phone calls with our patient and stakeholder partners, we will have a member of the research team available to 
answer questions and to facilitate if the group chooses. We will give explanations that can be easily understood and that 
accounts for various adult learning styles. For our researchers, we will hold investigator calls every three months until the 
first patient is enrolled and then monthly throughout the trial. We will encourage at least one each of the patient and 
stakeholder partners to participate in these phone calls as well. Each site will receive a DSMB report as when it is 
available. 
 
We will establish at the onset of the project the common value of respect for everyone’s comments and perspectives.  The 
engagement facilitator(s) will be neutral mediators and will ensure fidelity to this approach.  The facilitators will provide 
feedback to individuals if they violate this framework and will do so personally, on a case-by-case basis.  If issues do not 
resolve, the facilitator(s) will bring the problem to the attention of the PI for personal attention.  Further, engagement staff 
will offer online, in-service topics relevant to co-learning principles quarterly or more often at the team’s request.  This 
effort will ensure that the group is co-learning and modifying their approaches, if necessary, to remain patient and 
stakeholder-centric. 
 
• Partnership: Describe how the time and contributions of patient partners are valued and demonstrated in fair 
financial compensation, as well as reasonable and thoughtful time commitment requests. 
 
We will pay the patient partners who assist throughout this study $25 via gift card for their participation. We will recruit 
different members of our patient population to serve on committees to avoid overburdening any individual patient or 
patient/dyad partners. Phone calls will be scheduled using a group process to ensure highest levels of participation (i.e., 
Doodle poll) and conducted when it is convenient for the majority of participants.  This may mean that calls occur after 
usual work hours. We will not require in person meetings due to the geographic distance among all stakeholder partners.  
We will encourage turning on and using camera features during GoToMeeting and other online venues to permit visual as 
well as auditory connections across the team. 
 
• Trust, Transparency, Honesty: Describe how major decisions are made inclusively and information is shared 
readily with all research partners, including patient and stakeholder partners; how patient and stakeholder 
partners and research partners express commitment to open and honest communication with one another; and 
how the study team commits to communicate study findings to the community studied, in a meaningful and 
usable way. 
 
Our patient partners’ calls will be facilitated to ensure that all voices are heard and that everyone has a chance to 
participate.  This is especially challenging because phone calls do not allow for visual cues that someone would like to 
speak.  Further, some of the patient partners use assistance devices and require more time to compose and share their 
comments.  Awareness of these issues and vigilance to make sure that everyone is included and given the chance to say 
(or share through typing a response, for example) will be honored and encouraged.  Trust building requires the 
demonstration of how the value of participation plays out routinely and consistently.  The trust building process has 
already yielded high participation and willingness to continue to work with the research team, so we expect this to 
continue. The investigators will always be available to answer questions and to fill in patient partners and stakeholders on 
the status of the study. 
 
PCORI Research Plan Template                                                                          
 
18 
Proposed Stuff
52
  
 
PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Barohn, Richard J. 
   
 
DISSEMINATION AND IMPLEMENTATION POTENTIAL  
For detailed instructions, refer to the Application Guidelines for your PFA. Do not exceed two pages.  
 
A. Describe the potential for disseminating and implementing the results of this research in other settings.  
(Please also see PCORI Methodology Standard PC-4.) 
We will hold a monthly team meeting in which the status of study will be discussed. As mentioned above, members of the 
PAC, site investigators if needed, and DSMB members will be on these calls.  The composition of these groups is such 
that we will have perspectives and input from patients, MDA, ALSA, the Center for Practical Bioethics and the Frontiers 
Community Partnership for Health program. During the course of this study, we will present on the status of the study at 
different scientific meetings, e.g. American Academy of Neurology meeting. We also will disseminate this information to 
the local and national chapters of both ALS patient advocacy groups, the PAC, and all investigators involved in the study. 
We will require each site to have a representative (investigators or coordinators) visit their local ALSA or MDA 
association patient meetings (if one exists) several times throughout the year.  However, we will need to be mindful of 
what information may not be shared with patients participating in the study until all data have been collected. The patient 
representatives on our committees will be informed fully of the scientific reasons for this constraint and delay of release of 
some information. To the extent possible, we seek to include patients and patient/caregiver dyads on any of the 
dissemination activities they are interested and capable of joining.  Rather than identify a specific patient or dyad to lead 
such efforts, opportunities to partner will happen throughout the project.  This way, we will not overtax any individuals, 
but will rather encourage a vibrant and diverse patient/dyad engagement on a variety of dissemination activities. 
 
Upon completion of this study, the trial results will be shared with Prize4Life (Prize4Life is a nonprofit organization 
dedicated to accelerating the discovery of treatments and cures for ALS, founded by a group of Harvard Business students 
after one of them contracted ALS).  Patients and their caregivers from both the GPC and pSCANNER will assist in 
planning, conducting and disseminating the study results/findings. We will also disseminate the results through the MDA 
and ALSA. This can be done not only with information on their website, but the results can be conveyed to ALS patients 
and their clinicians which are all sponsored by MDA/ALSA. ALS patients in the US are all seen at designated MDA and 
ALSA clinics, thus they are linked to the community and provide a venue for information and implementation of new 
findings. Of course we will also disseminate the information to the physicians and health care providers by publishing the 
data and presenting it at national and international neurology meetings. 
 
Within 6 months of completing the project, we will submit the final results for publication. Members of the committees 
will be able to proof and provide input to the paper. Prior to submission of the manuscript, it will be sent to all members 
of the PAC, the POC, the DSMB, and all investigators for content comment and suggestions. While the study participants 
cannot learn of the results of the study until the study is completed, the study will be complete at the time we submit the 
manuscript and thus may be shared.  We fully expect and are planning to have patient/patient dyads be co-authors on these 
publications.  
 
The study Communication Committee is specifically designed to address dissemination of information from the sialorrhea 
project. Through issuing a regular newsletter, we will ensure that study participants are notified of the results of the study.  
 
Once the data is published, Dr. Barohn, the site investigators, and our patient team members will present and discuss our 
study and its findings at annual scientific meetings (e.g. American Academy of Neurology, American Association of 
Neuromuscular and Electrodiagnostic Medicine), and at meetings of patients at the ALSA and MDA patient support 
groups. The Center for Practical Bioethics also will disseminate the information to health care professionals and at patient 
organizations involved in sialorrhea with which they collaborate. With respect to ensuring implementation of our findings 
in other settings, Dr. Barohn will request that the American Academy of Neurology initiate a practice parameter on the 
treatment of sialorrhea in ALS. Dr. Gary Gronseth, in the Department of Neurology at University of Kansas Medical 
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Center, is the chair of the AAN Practice Parameter Committee and works closely with Dr. Barohn. Dissemination of this 
information will ultimately influence the practice of sialorrhea control for this population. Dr. Richard Dubinsky, also in 
the Department of Neurology at the University of Kansas Medical Center, chairs the American Academy of Neurology 
Committee to determine how the AAN Practice Parameters actually change neurologist’s practice. Thus, once our 
findings are published and a AAN Practice parameter on the topic is completed, the AAN can study if practice has been 
altered regarding the management of sialorrhea for patients with ALS. We will further such implementation by additional 
publications and presentations to both clinician and patient groups.  We recognize that sometimes patients with difficult to 
treat conditions are the ones to bring information about new treatments to their physicians.  Our commitment to be 
proactive in disseminating our findings to patient groups will facilitate this route for implementing our findings in practice. 
 
B. Describe possible barriers to disseminating and implementing the results of this research in other settings.  
 
Communication is the number one barrier to dissemination and implementation of study results.  Communications must 
be open and frequent among all study members—investigators, their respective research teams, patient representatives, 
and study participants—and with other practicing clinicians and patients.  We believe that our monthly phone calls and 
our organizational structure that includes a formal Communications Committee, will allow us to identify and solve any 
problems that might come up during the course of the study in a timely manner and will facilitate good communications 
within the study team during the conduct of the study. We specifically chose phone calls instead of in person meetings to 
allow quicker access to information and greater participation. With the number of investigators and patients involved in 
this study and the distance between the sites, an in person meeting would be difficult to schedule.  
 
Through our monthly phone calls and our Communications Committee we also will be able to address any communication 
barriers related to recruiting patients for participation in the sialorrhea study.  The support from our local association and 
the MDA and ALSA and our active involvement with the community engagement programs at our CTSA sites also will 
play a vital role in spreading the word about this study and for recruiting potential participants. Our requirement that study 
team member attend patient advocacy and support groups at the local level as well as the national level, will further 
enhance exposure about our study to those most interested in new options for ALSA. 
 
C. Describe how you will make study results available to study participants after you complete your analyses.  
After analysis of the data and once the paper is written, each site will contact their respective study participants and 
inform them of the results. This can be accomplished individually by phone call, letter, newsletters, webinar, and 
conference calls or in person when they return to clinic. Once the paper is published, a copy of the paper will be sent to all 
study participants. Each investigator may wish to hold an in-person meeting to discuss the results but due to the severity 
of the disease, this may not be a viable option for some study participants.
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REPLICATION AND REPRODUCIBILITY OF RESEARCH AND DATA SHARING 
For detailed instructions, refer to the Application Guidelines for your PFA. Do not exceed two pages.  
 
A. Describe the ability to reproduce potentially important findings from this research in other data sets and 
populations. 
Together the GPC and pSCANNER sites represent 14 major academic centers across the Midwest and West coast, and 
represent over 2000 ALS patients.  A regional survey of Midwestern ALS patients included in ALSA clinics showed: of 
1349 patients, 57% were male and 42% female for a male to female ratio of 1.3, which is similar to national averages.  In 
addition approximately ¼ present with bulbar onset of symptoms, again closely matching larger epidemiological studies 
in the US.  As an internal check we will also conduct a survey of past medication use for drooling, so patients who chose 
not to participate can still share their experience.  We will be able to retrospectively determine if results from the 
prospective study match patient impression from the survey.  The drugs chosen for this study are readily available and 
used in most ALS specialty clinics, to some degree.  Once the results of this study are disseminated it will not be difficult 
for clinics to query patients to see how well our prospective study matches their clinical experience.  But ultimately the 
true test of the results of this study, will be in how it instructs ALS specialty clinics in their prescribing practices.  Our 
examination for heterogeneity of effect will help determine if there are differences in response related to gender, race, site 
of symptom onset, or severity of functional impairment.   
 
 
B. Describe how you will make available, within 9 months of the end of the final year of funding, a complete, 
cleaned, de-identified copy of the final data set used in conducting the final analyses, or your data-sharing 
plan, including the method by which you will make this data set available, if requested. 
This study is proposed as the first pragmatic randomized controlled trial of our GPC and pSCANNER  PCORNet Clinical 
Data Research Network infrastructure.  The data collected as part of routine care in the electronic medical record (EMR) 
is managed by the informatics teams at each GPC or pSCANNER site.  This data is in turn integrated as a limited data set 
at the GPC level (managed by KUMC informatics under the direction of Dr. Waitman) to support this trial.  Additionally, 
external investigators from either network may request access to the merged de-identified dataset through the GPC Data 
Request Oversight Committee in coordination with the Data Request Oversight Committees at each site.  Upon approval, 
the investigator will be granted access to a secure REDCap database that holds the de-identified study data and relevant 
clinical data from the EMR. 
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C. Propose a budget to cover costs of your data-sharing plan, if requested. These costs do not need to be 
included within the Budget Template. 
Not applicable 
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PROTECTION OF HUMAN SUBJECTS 
For additional guidance, refer to Section 5.0, “Human Subjects Research Policy,” of the Supplemental Grant Application Instructions for All Competing Applications and 
Progress Reports, from the U.S. Department of Health and Human Services. For detailed instructions, refer to the Application Guidelines for your PFA. Do not exceed 
five pages. 
 
Describe the protection of human subjects who will be involved in your research.  
The University of Kansas Medical Center will serve as Internal Review Board (IRB) of record for this study for all GPC 
sites, and UCLA for all pSCANNER sites. Each site must obtain approval from their IRB as well as from the IRB of 
record (KUMC/UCLA) before enrollment at their site can begin. This process will be followed carefully by the Research 
Institute Regulatory Affairs office at KUMC (Lindsey Hartke, BcS) to ensure that all sites comply. 
 
Each consent form will contain the following information found from the National Institutes of Health (NIH) website 
(www.grants.nih.gov/grants/funding/phs398/phs398.doc). The components of the consent form must contain the 
following information (copied from the above website): 
 
RESEARCH CONSENT FORM SAMPLE 
 
Introduction 
You are being asked to join a research study. Participating in research is different from getting standard medical care. The 
main purpose of research is to create new knowledge for the benefit of future patients and society in general. Research 
studies may or may not benefit the people who participate.   
 
Research is voluntary, and you may change your mind at any time. There will be no penalty to you if you decide not to 
participate, or if you start the study and decide to stop early. Either way, you can still get medical care and services from 
the University of Kansas Medical Center (KUMC) or your study doctor.     
 
This consent form explains what you will be asked to do if you are in the study. It also describes the possible risks and 
benefits. Please read it carefully and ask as many questions as you need to, before deciding about this research.   
 
You can ask questions now or anytime during the study. The researchers will tell you if they receive any new information 
that might cause you to change your mind about participating.   
 
This research study will take place at KUMC with Dr. Richard J. Barohn as the lead researcher. Participating sites and 
study doctors are listed on the first page of this document. About 15 people will be in the study at each study site. A total 
of about 200 people will be in the study at a minimum of 14 centers across the United States.  
 
Why am I being asked to take part in this study? 
You are being asked to take part in this study because you have Amyotrophic Lateral Sclerosis (ALS) and experience a 
symptom called drooling. 
 
Why is this study being done?    
ALS is a disorder that weakens motor strength and lung function. Rapid loss of nerve cells in the brain and spinal cord of 
ALS patients causes increasing weakness. Eventually, muscles don’t work at all. Some drugs relieve symptoms of ALS. 
There is no cure for ALS. 
 
While the only treatment that has slowed ALS is Riluzole, there are a number of symptomatic therapies available for ALS 
patients: these include management of drooling, pseudobulbar affect, use of gastrostomy for nutrition, and Non Invasive 
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Ventilation for breathing. Drooling is fundamentally related to loss of the ability to swallow.  Difficulty swallowing leads 
to pooling of sialorrhea in the mouth, which you might interpret as on ‘increase’ in saliva. This pooling can lead to greater 
frequency in choking, and aspiration (where saliva goes down into your lungs).  
  
By doing this study, researchers hope to determine which of four standardly prescribed medications is best in controlling 
drooling. 
 
What is being tested in this study? 
Difficulty swallowing can lead to problems managing saliva in patients with ALS. This symptom is both a social and 
medical burden.  There are four drugs that will be tested in this study are a) Scopolamine patch; b) glycopyrrolate; c) 
amitriptyline and d) atropine 1% sublingual drops. 
 
How long will I be in the study? 
This study will last about 3 months.  
 
What will I be asked to do?  
There are two periods to this study: 
 
Screening/Baseline Period:  You may be asked questions to determine if you are eligible to participate in this study. If you 
are eligible and decide to participate, you will be given a prescription for one of the study drugs. You will also be asked to 
complete questionnaires about your functional status, your overall health, and amount of drooling.  
 
Study Drug Period: In this period, you may take your assigned study drug for up to 3 months. You will be asked to 
complete questionnaires about your functional status, global health, and drooling during routine standard of care visits or 
over the internet or phone.  
 
You will be randomly assigned (like drawing numbers from a hat) to one of the following four groups: 
• Group 1: Scopolamine patch - 1.5 mg every 72 hours 
• Group 2: glycopyrrolate – 1 mg three times a day  
• Group 3: amitriptyline – 25 mg once a day at bedtime 
• Group 4: atropine 1% sublingual drops – 2 drops 3 times a day 
 
A computer will randomly assign you to a study group. If one drug shows little or no improvement in drooling the 
computer will start assigning more people to the groups that show better drooling management. No one on the study team 
will know which drug is better or worse until the study is over and all participants have completed the study. Information 
from questionnaires that all participants complete will help researchers come to a firm conclusion and write a truthful 
report about each drug and how well it worked or did not work for the control of drooling in patients with ALS. 
 
The schedule of assessments is outlined below: 
 
Screening/Baseline Visit (Month 0): You will be asked if you would like to participate in this study during a standard of 
care clinic visit. If you agree to participate, you will be asked to perform the procedures listed as part of research.  
• You will be asked to read and sign this consent form. You will be given a copy of your consent form for your 
records. 
• You will be asked questions about your medical history, age, race, ethnicity, date of birth as well as current and 
past medications you are taking. This includes prescriptions, over the counter medications, vitamins, supplements 
and herbs. 
• You will be asked to take 3 questionnaires: 
o ALSFRS-R 
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o ALS quality of life (QOL) 
o Patient Reported Saliva Management Scale (PRiSMS)  
• You will be randomly assigned to a study group. You will be given a prescription and instructed how to take the 
study drug. The prescription you receive will last for the remainder of the study. 
• This visit will last up to 1-2 hours. 
 
Month 1 and 2: These visits will be completed at home on a computer using the Electronic Medical Record (EMR) 
Patient Portal unless you or the study staff feels a clinic visit is necessary due to complications. You will be asked to 
complete the same 3 questionnaires you completed during the screening/baseline Visit.  
 
Month 3: You will be asked to come to the clinic for this visit. This is a standard of care visit for patients with ALS. 
During your standard of care visit you will be asked to complete the forms as listed above for research purposes. 
 
Once the study has ended the study doctor will discuss future standard of care treatment options or you may choose to 
continue taking the medication you were receiving as part of this study.   
 
What are the possible risks or discomforts? 
The study drug may cause side effects or other problems. The researchers will be checking your medical information 
during the study to watch for side effects.  However, you should tell the research team about anything that is bothering 
you or any changes in your health since the last visit.  The researchers may be able to take steps to reduce side effects. 
You may experience none, some, or all of the side effects listed below. There may be other side effects or risks that are 
not yet known.    
 
Risks of scopolamine patch, glycopyrrolate, amitriptyline and atropine drops: 
• Dry mouth, blurred vision 
Risks of scopolamine patch, glycopyrrolate and amitriptyline: 
• Difficulty urinating 
Risks of scopolamine patch and amitriptyline: 
• Drowsiness 
Risks of scopolamine patch: 
• Disorientation, dilated pupils, confusion and hallucinations 
Risks of glycopyrrolate: 
• Decreased sweating, vision problems, loss of taste, headaches and nervousness 
Risks of amitriptyline: 
• Dizziness, constipation and weight gain 
Risks of atropine: 
• Intolerance to light and rapid heart beat 
Questionnaires 
There is a risk of feeling uncomfortable while answering some of the questions in the questionnaires. If you feel 
uncomfortable at any time you may skip a question or stop participating altogether. 
 
Are there benefits to being in this study?   
You may or may not benefit from this study. If your assigned study drug helps your pain, you may experience a benefit. 
Researchers hope that the information from this research study may be useful for managing sialorrhea in ALS. 
 
Will it cost anything to be in the study?   
There are no study-related medical services provided during this study. Research procedures such as questionnaires and 
pain scales will be collected during standard of care visits or research phone calls as described in this consent form.   
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The study drug will not be provided by this study. You or your insurance provider will be billed for the study drug 
you are prescribed. You should discuss the cost of these drugs with your pharmacy and/or insurance provider 
prior to deciding to participate in this study. 
 
Your insurance may not cover some or all of the standard care services if you are part of a research study. You may want 
to talk to your insurance company and review your specific benefits and coverage before deciding to participate. You will 
be responsible for normal co-pays, deductibles and non-covered services that are not the responsibility of the study. Some 
procedures require Pre-Certification from your insurance company.  Pre-Certification is not a guarantee of payment.    
 
Will the researchers get paid for doing the study?  
Your study doctor will receive payments from the Patient-Centered Outcomes Research Institute (PCORI) for conducting 
this study. Payments will be used for research purposes only.   
 
More information about PCORI can be found on the following website: http://www.pcori.org/  
 
What happens if I get hurt or sick during in the study?   
If you have a serious side effect or other problem during this study, you should immediately contact your study doctor. 
Refer to the contact information on page 1 of this document.  
 
Do I have to be in the study? 
Being in research is voluntary. You can choose whether or not to participate.  Even if you decide not to join the study, you 
can still come to your study doctor’s clinic for services and treatment.   
 
What other choices do I have? 
You can choose not to be in the study.  Instead of being in this study, you can receive treatments that are already used to 
treat ALS.  
 
How will my privacy be protected?  
The researchers will protect your information, as required by law. Absolute confidentiality cannot be guaranteed because 
persons outside the study team may need to look at your study records. Your health information is protected by a federal 
privacy law called HIPAA. By signing this consent form, you are giving permission for your study doctor and member of 
their study team to use and share your health information.  If you decide not to sign the form, you cannot be in the study.   
  
The researchers will only use and share information that is needed for the study.  To do the study, they will collect health 
information from the study activities and from your medical record. You may be identified by information such as name, 
address, phone, date of birth, social security number, or other identifiers.  Your health information will be used at KUMC 
by Dr. Richard J. Barohn, members of the research team, the medical records department of your hospital or clinic, the 
KUMC Research Institute and officials at KUMC who oversee research, including members of the KUMC Human 
Subjects Committee and other committees and offices that review and monitor research studies.   
By signing this form, you are giving your study doctor and the research team permission to share information about you 
with outside persons or groups.  Your information will be shared with the study team at KUMC, representatives of the 
Patient- Centered Outcomes Research Institute (PCORI), GAO (US Government Accountability Office), and other 
business partners who help with the study, the study’s Data and Safety Monitoring Board, the study’s Steering 
Committee, the study’s Safety Committee, the U.S. Food and Drug Administration (FDA) and U.S. agencies that oversee 
human research (if a study audit is performed).  These groups or agencies may make copies of study records for audit 
purposes.  The purpose for using and sharing your information is to make sure the study is done properly and to evaluate 
the safety and effectiveness of the study drugs.  
 
The HIPAA privacy law may not apply to everyone who receives your health information. Your information might not be 
PCORI Research Plan Template                                                                          
 
26 
Proposed Stuff
60
  
 
PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Barohn, Richard J. 
   
protected by HIPAA if persons outside your study site disclose it.  In some cases, there may be other laws that protect 
your information from improper use.   
 
While you are participating in this study, you may see and copy any study information that is placed in your study site 
medical record.  However, some study information is kept only by the researcher. The records kept only by the researcher 
may not be available to you until the end of the study.   
 
The researchers may publish the results of the study. If they do, they will only discuss group results. Your name will not 
be used in any publication or presentation about the study.  
  
Can I stop being in the study? 
You may stop being in the study at any time.  Your decision to stop will not prevent you from getting treatment or 
services at the location you go to for this study. If you would be harmed by stopping the study drug suddenly, the 
researchers may ask you to gradually reduce the dose.  You might be asked to come back for a final study visit.   
 
You have the right to cancel your permission for researchers to use your health information. If you want to cancel your 
permission, please write to your study doctor using the address listed on the first page of this consent form. If you cancel 
permission to use your health information, you will be withdrawn from the study. The researchers will stop collecting any 
additional information about you about you unless they need information about a side effect of the study drug. They may 
use and share information that was gathered before they received your cancellation.   
 
Could my participation be stopped early?  
This study might be stopped, without your consent, by your study doctor, the sponsor or by the FDA. Your participation 
also might be stopped by your study doctor or by the sponsor if it is in your best interest or if you do not follow the study 
requirements.   
 
Neither the sponsor nor your study doctor will be obligated to provide you with any study drug or treatment if the study is 
stopped early. Your study doctor will decide about future treatment, if it is needed.   
 
Who can I talk to about the study?   
Before you sign this form, your study doctor or other members of their study team should answer all your questions.  You 
can talk to the researchers if you have any more questions, suggestions, concerns or complaints after signing this form.   
 
CONSENT 
Your study doctor or a member of their study team has given you information about this research study.  They have 
explained what will be done and how long it will take.  They explained any inconvenience, discomfort or risks that may 
be experienced during this study.   
 
By signing this form, you say that you freely and voluntarily consent to participate in this research study.  You have read 
the information and had your questions answered.   
 
You will be given a signed copy of the consent form to keep for your records. 
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CONSORTIUM CONTRACTUAL ARRANGEMENTS  
For detailed instructions, refer to the Application Guidelines for your PFA. Do not exceed five pages. 
 
Describe the proposed research projects that will be performed by subcontracted organizations. Explain the strengths 
that these partners bring to the overall project. 
 
GREATER PLAINS COLLABORATIVE 
 
The Greater Plains Collaborative (GPC) is currently a partnership of ten medical centers located across seven states, 
the formation of which was driven by the initial PCORI vision of an integrated national data infrastructure to support 
practice-based outcomes and comparative effectiveness research.   
 
The primary GPC organization (KUMC) and its subcontracting institutions each have well-established research 
programs as well as significant operational experience with both commercial EHR systems and informatics/data 
warehouse infrastructures. Additionally, the partners bring strong working relationships at both the localized level 
(between investigators and informatics/information technology organizations) as well as at the broader cross- 
institutional level. The subcontracting institutions within the collaborative each bring unique strengths and 
complimentary areas of expertise.  The majority of sites are also CTSA sites or are participants in a CTSA consortium. 
 
The following briefly describes each GPC partner site available to participate in this study (i.e. excludes Children’s 
Mercy Hospital), their associated key personnel and their contribution to the consortium. 
 
University of Iowa Healthcare, Iowa City, Iowa 
University of Iowa Healthcare provides tertiary and quaternary-level patient care to the state of Iowa and the 
surrounding region as well as is a national leader in biomedical research. For the GPC partnership, University of Iowa 
Healthcare represents 1 hospital site, 12 clinic sites and 519,915 active patients with data in their EMR. The institution 
has a medical staff of 161 primary care providers and 1,047 specialty providers. The University of Iowa is both a CTSA 
site and is a NCI Designated Cancer Center.  Gary Rosenthal, MD, is the Director of the University of Iowa Institute 
for Clinical and Translational Science (ICTS) is the Site PI. Dr. Rosenthal leads the GPC efforts around healthcare 
system and clinician engagement. 
 
Medical College of Wisconsin (MCW), Milwaukee, Wisconsin 
MCW is a private, freestanding medical school and graduate school of sciences located in Milwaukee, Wisconsin. For 
the partnership, MCW represents 4 hospitals and 189 clinics and brings 490,178 active patients with data in their EMR. 
The associated medical staff of MCW includes 406 primary care physicians and 2,293 specialty care providers. MCW 
is a CTSA site. MCW assumes the standard responsibilities as a member of the GPC under the leadership of Bradley 
Taylor, Chief Research Informatics Officer. Mr. Taylor contributes his expertise from over twenty years of experience 
in enterprise software solutions and engineering systems for whole genome sequencing.  MCW provides GPC-wide 
expertise for the unstructured notes de-identification pipeline and Natural Language Processing (NLP).  
 
University of Minnesota Academic Health Center, Minneapolis, Minnesota 
The University of Minnesota (UMN) Academic Health Center (AHC) has partnered with one of the largest large care 
provider organizations in the state, Fairview Health Services, to create a secure link to data to support health research. 
Fairview Health Services, one of the largest healthcare providers in Minnesota, has 9 hospitals and 153 clinics and over 
2.2 million patients with data in their EMR. The medical staff consists of 1,311 primary care providers and 2,814 
specialty providers. The University of Minnesota is both a CTSA site and a NCI-Designated Cancer Center. The GPC 
partnership   will benefit from the participation of the site leader, Connie Delaney, PhD, RN. Dr. Delaney is the Dean of 
the School of Nursing and also serves as the CTSA Biomedical and Health Informatics (BMHI) Director and as the 
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Acting Director for the Institute for Health Informatics (IHI). Additionally, Dr. Delaney an inaugural member of the 
Health Information Technology (HIT) Policy Committee of the U.S. Department of Health and Human Services and has 
conducted research and published extensively in the area of nursing data standards, nursing outcomes, their integration 
and alignment with other medical terminologies, and ultimate integration electronic health records and personal health 
records. 
 
University of Nebraska Medical Center (UNMC), Omaha, Nebraska 
The University of Nebraska Medical Center is Nebraska’s only public academic health sciences center. With its 
associated Clinical Enterprise, Nebraska Medicine, it represents 2 hospitals and 28 clinic sites and brings 267,799 
active patients within their EMR. Its medical staff consists of 240 primary care providers and 1,066 specialty 
providers. UNMC is both a COBRE IDeA award site and a NCI-Designated Cancer Center.  In addition to standard 
partnership responsibilities, Dr. James McClay, the enterprise physician informaticist for UNMC, also plays a key role 
in the GPC. Dr. McClay provides informatics support to CER design and contributes to standards deployment across 
the GPC. Additionally, UNMC’s Dr. James Campbell, CMIO, guides the management of terminology and the design 
of informatics methods and data collection instruments so that the GPC network can act as a feedback mechanism to 
measure Meaningful Use Stage 2 alignment at each site’s healthcare systems. 
 
University of Texas Health Sciences Center at San Antonio (UTHSCSA), San Antonio, Texas 
UTHSCSA is the largest health sciences university in south Texas, serving both the San Antonio metropolitan area as 
well as the broader central and south regions of Texas. There are 36 affiliated clinics with 172,929 active patients in 
their EMR. Its medical staff includes 70 primary care providers and 339 specialty providers. UTHSCSA is both a 
CTSA site as well as a NCI-Designated Cancer Center.  Alfredo Tirado-Ramos, PhD, Chief of the Clinical Informatics 
Research Division of the Department of Epidemiology and Biostatistics, has site leadership responsibility.  
 
University of Texas – Southwestern Medical Center, Dallas, Texas 
The University of Texas Southwestern Medical Center represents 2 hospitals and 51 clinic sites that serve the Dallas   
area. These hospitals and clinics bring 833,059 active patients with data in their EMR. The medical staff includes 180 
primary care providers and 981 specialty providers. The institution is both a CTSA site as well as a NCI-Designated 
Cancer Center.  UT Southwestern assumes the standard partnership responsibilities as a member of the GPC under the 
leadership of Lindsay Cowell, PhD.  Dr. Cowell has expertise in the development of data standards and ontologies as 
well as experience in developing novel methods for representing and computing with biomedical knowledge, including  
in the context of EMR. Working with Dr. Cowell are members of the Academic Information Systems group which has 
extensive experience working with i2b2, REDCap, and other open source software.  UT-SWMC  represents a broad 
geography with a highly diverse patient population. 
 
University of Wisconsin, Madison, Wisconsin 
The University of Wisconsin – Madison and its affiliated University of Wisconsin Hospital and Clinics represent 1 
hospital and 43 clinic sites for the partnership. The medical staff consists of 691 primary care providers and 743 
specialty providers. Further, the University of has 416,106 active patients with data in their EMR. The University of 
Wisconsin – Madison has is both a CTSA site and a NCI Designated Cancer Center.  Marc Drezner, MD, Site PI, leads 
the establishment of the network governance and centralized IRB processes for the GPC, specifically overseeing an 
Ethics, Regulatory and Contractual Processes committee.  Dr. Drezner is Senior Associate Dean in the School of 
Medicine and Public Health and Executive Director of the NIH/CTSA-funded Institute for Clinical and Translational 
Research (ICTR) at the University of Wisconsin – Madison. 
 
pSCANNER 
 
pSCANNER (the patient-centered Scalable National Network for Effectiveness Research) is a stakeholder-governed 
federated network that uses a distributed architecture to integrate data from three networks covering over 21 million 
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patients in all 50 states: (1) VA Informatics and Computing Infrastructure (VINCI), with data from Veteran Health 
Administration's 151 inpatient and 909 ambulatory care and community-based outpatient clinics; (2) the University of 
California Research exchange (UC-ReX) network, with data from UC Davis, Irvine, Los Angeles, San Francisco, and San 
Diego; and (3) SCANNER, a consortium of UCSD, Tennessee VA, and three federally qualified health systems in the Los 
Angeles area supplemented with claims and health information exchange data, led by the University of Southern 
California.   For this study, US Davis, UCLA , UC San Francisco and UC San Diego, will be the participating network 
sites. 
 
California Pacific Medical Center 
California Pacific Medical Center is one of the largest private, not-for-profit, academic medical centers in California and 
is a Sutter Health affiliate. As a tertiary referral center, the Medical Center provides a wide variety of services, including 
acute, post-acute and outpatient hospital care; home care and hospice services; preventive and complementary care and 
health education. The Forbes Norris MDA/ALS Research Center, located at California Pacific Medical Center has been at 
the forefront of neuromuscular disease research for over 25 years and is now one of the largest ALS clinical research 
centers in the United States. With one of the largest ALS patient populations, the Center carries on the legacy of its 
founder, Forbes H. Norris, M.D., a neurologist who was internationally renowned in the field of ALS research and clinical 
care. The Forbes Norris MDA/ALS Research Center is an ALS Association Center of Excellence, as well as one of six 
national Muscular Dystrophy Association ALS Centers dedicated to the treatment of ALS and related neuromuscular 
disorders.
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PATIENT-CENTERED OUTCOMES RESEARCH INSTITUTE  
SUMMARY STATEMENT 
(Privileged Communication)
Principal Investigator: Richard Barohn, MD
Organization: University of Kansas Medical Center Research Institute, Inc.
Project Title: Comparative Effectiveness Study of Treatment of Sialorrheain Patients with ALS
PCORI Funding Announcement: Assessment of Prevention, Diagnosis, and TreatmentOptions 
Review Cycle: Spring 2015 Cycle
Request ID: SC15-1503-28249
AVERAGE OVERALL SCORE: 26 
QUARTILE: 1 
In-Person Review Discussion Notes: 
Strengths:
The proposed study is a straightforward comparative effectiveness research study. All four
treatments being compared are efficacious.
The Bayesian study design, which will ultimately enroll more patients into the most efficacious
arm for maximum benefit, is very strong and compelling.
The study will use existing PCORnet infrastructure.
This is clearly a patient-centered study. Drooling restricts patients’ ability to call for help and
can lead to social isolation, diminishing quality of life.
Potential for dissemination is high. The investigators are well established and the clinics
involved have already adopted the standard scale.
The study team recognizes that it is difficult for these patients to travel to their physician’s
office, so the study visits coincide with regular appointments. This is an excellent example of
patient-centeredness. Reviewers also noted that the ability of participants to self-report through
a portal demonstrates patient-centeredness.
 
Weaknesses:
Patients will likely have already been on some sort of treatment for this symptom. Because the
study design is open label, patients might already have notions of which treatment they prefer.
The PRO saliva scale doesn’t appear to have been previously validated, but this is a minor
concern.
Some reviewers were concerned that, because these potential participants are part of a tight-
knit online community and the study design is open label, they could share information online
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and introduce bias and confounding.
Reviewers had some concerns about the medications:
The application does not discuss the half-life of the medications, and how long
participants would be required to be off medications to allow for ‘wash out’ before taking
their assigned study medication.
Drug carry over could result in side effects.
All proposed study medications have shown benefits with short-term use, but long-term
efficacy of these medications has not been explored.
The statistical analysis plan does not address how data collected at multiple time points will
be analyzed.
 
Additional Comments:
Reviewers were concerned that if patients must bear the cost of participation, recruitment
might be a challenge. Other reviewers noted that most individuals with ALS are on Medicare,
which does cover these medications, so insurance coverage should not be an issue.
Some reviewers raised the possibility that IND approval would be necessary, because these
medications are not proposed for this indication. Other reviewers noted that these medications
are in widespread use, so it would not be necessary to obtain INDs. This needs to be clarified.
It was unclear how local IRB approvals would affect the timeline.
 
The following reviewer critiques were completed prior to the in-person review and were not
altered post-discussion.
Criterion 1: Impact of the condition on the health of individuals and populations
Reviewer 1:
Strengths:
ALS is a progressive neurodegenerative disorder associated with extremely high burden for
patients and caregivers.
Sialorrhea affects half of patients with ALS.
Weaknesses:
It is not clear that sialorrhea is the highest priority for patients with ALS. [negligible weakness]
Reviewer 2:
n/a
Reviewer 3:
n/a
Reviewer 4:
Strengths:
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Amyotrophic lateral sclerosis (ALS), sometimes called Lou Gehrig's disease, is a rare
progressive neurodegenerative disease that affects nerve cells in the brain and the spinal
cord. Most people with ALS die from respiratory failure, usually within 3 to 5 years from the
onset of symptoms. However, about 10 percent of those with ALS survive for 10 or more years.
Excessive saliva can be one of the most frustrating symptoms of ALS with sialorrhea affecting
half of them.  It can be life threatening, since it frequently causes choking, especially at
mealtimes when saliva secretion is increased and chance of aspiration is greatest.
Weaknesses:
None noted.
Criterion 2: Potential for the study to improve health care and outcomes
Reviewer 1:
Strengths:
A survey conducted by the applicants documents considerable variation in use of treatments
for sialorrhea in patients with ALS.
Limited comparative effectiveness data exist to guide treatment selection for sialorrhea in
patients with ALS. The treatments themselves have certain unpleasant side effects.
The study will compare multiple treatment strategies.
Weaknesses:
The application lacks sufficient information about the efficacy of the treatments under study in
order to assess the potential impact of the proposed project. The applicants mention that the
efficacy of the treatments is “high,” but, if this is true for all treatments under study, then the
establishing the comparative effectiveness of these treatments may have limited impact if the
differences in effectiveness are small. [minor weakness]
Reviewer 2:
Strengths:
Combination of two CDRNs working together to conduct this important ALS gap in current
knowledge.  
Preliminary data suggests drooling has a major, negative impact on quality of life for both
patient and family.  
Clinical uncertainty in terms of best intervention with least harm (side effects) would have
major impact on the ALS population and result in a change in clinical practice.
Medical management of ALS patients is done through specialty clinics sponsored by the
Muscular Dystrophy Association and the ALS Association. While the American Academy of
Neurology has published practice parameters in ALS to include recommendations of
anticholinergic medications, there is little consistency or regulatory in prescribing these
medicines for patients. 
In addition, no studies have been done to compare effectiveness in these patients.  Four
specific medicines are generally used:  scopolamine patch, glyycopyrrovate, amitriptyline and
atropine. The GPC (Greater Plains Cooperative), a CDRN, has done considerable preliminary
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work around surveying patients and their caregivers to understand if drooling presented a
significant problem in management of ALS. 
In addition, through a website (www.rrnmf.com) commonly used by ALS physicians, surveys
were conducted to understand if drooling was a topic of interest and learn what medicines
were commonly prescribed. 
Wide variations  in prescribing were evident as well as the frequency of recommendations.
 From these data, a significant gap in care was identified and plans made to attempt to address
the gap.  
Positive results would be rapidly disseminated through publication, updating practice
parameters, ALS clinics, and information to all patients.  Identifying the most appropriate
anticholinergic medicine with the most tolerable side effects would be of significant benefit to
ALS patients.
Weaknesses:
None noted.
Reviewer 3:
Strengths:
Major: The proposal aims to generate practical information to guide patient with ALS choices
and physician’s recommendations regarding management of drooling. Four treatments for this
condition will be compared in a randomized trial (1.5 mg scopolamine patch every 72h,
glycopyrrolate 1m 3 times daily, amitriptyline 25 mg once daily at bedtime, and two atropine
1% sublingual drops three times daily).
Major: The research is innovative in its approach, which uses adaptive clinical trial design to
accommodate for the small number of patients with this rare disease and the number of
treatments under examination.
Major: Findings, whether positive or negative, have the potential to be disseminated both to
patient and physician communities. The principal investigator and other researchers involved
in the project are in leadership positions to influence the practice of sialorrhea control for
patients with ALS.
Weaknesses: 
None noted.
Reviewer 4:
Strengths:
There is a clear gap regarding the comparative effectiveness of selected treatment for drooling
in patients with ALS. This application has a potential to identify the best medication in
controlling drooling among four medications (scopolamine patch transdermal, glycopyrrolate,
amitriptyline, atropine).
The study will also determine the tolerability of each of the four treatments for drooling in
patients from a four arm randomized controlled trial open label approach. The application has
a potential to identify tolerability of each of the four treatments, choose drugs with the most
favorable side effect profile, and identify subgroups who respond differentially to treatment.
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 Positive findings could potentially be disseminated and implemented quickly within the
medical community given proper health education of providers and patients, as well as
caregivers.
Weaknesses:
Proposed medications have been used with success for short periods in controlling drooling. A
negligible weakness is that it is not clear if the proposed medications will illustrate its efficacy
over longer periods.
The drug riluzole (Rilutek) is the only medication approved by the Food and Drug
Administration for ALS. The drug appears to slow the disease's progression in some people,
perhaps by reducing levels of a chemical messenger in the brain (glutamate) that's often
present in higher levels in people with ALS. The study needs to examine side effects and
tolerability when medications are used with riluzole.
Criterion 3: Technical merit
Reviewer 1:
Strengths:
A key strength of the study is that treatment assignment will be randomized.
The use of a Bayesian Adaptive Design is innovative and the technical aspects are described
in detail. The use of adaptive randomization will increase the probability that patients receive
the most effective treatment during the course of the trial, which is good for patients and may
enhance recruitment.  
The project will be conducted across multiple sites and will utilize the PCORnet infrastructure,
which will increase the likelihood of successful implementation of the ambition study.
Weaknesses:
It appears as though patients with prior treatment for sialorrhea will be included in the study,
but it is not clear what impact this prior experience will have on the results of this open-label
trial. [minor weakness]
While patient input drove the selection of the Patient Reported Saliva Management Scale as
the primary outcome, and while a prior randomized trial has used this tool, it appears that the
measure has not yet been rigorously validated. [negligible weakness]
Reviewer 2:
n/a
Reviewer 3: 
Strengths:
Major: The ALS clinical and research communities have agreed on standard clinical
measurement tools to assess outcomes, which the investigators envision will be used for the
study.
Major: The standard functional and symptom scales have largely been adopted by the GPC
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ALS clinics and the investigators estimate that the corresponding forms will enable feasible
data collection.
Major: There is adequate access to patients to recruit the estimated 200 maximum needed to
address the research aims. Patients will be recruited from all ALS referral sites participating in
GPC PCORNet and select pSCANNER sites.
Major: The research team has the necessary expertise to carry out the proposed study. The
GPC is a PCORNet CDRN composed of 10 leading medical centers that will build on the
resources developed through CTSA initiatives.
Major: Collaboration with GPC ALS clinics and pSCANNER is expected to capture the
majority of patients with ALS in the West and Mid-West.
Weaknesses:
Minor: A clear plan to ensure future reproducibility of findings is not in place. This is a mild
weakness to the extent that this is corrected.
Reviewer 4:
Strengths:
The applicant proposed a pragmatic, four-arm, parallel, adaptive randomized clinical trial to
identify the best treatment for sialorrhea in patients with ALS using a novel Bayesian adaptive
design, in which a higher proportion of patients is likely to be randomized to the most effective
treatment arm while generally using fewer total patients than an analogous trial with fixed
randomization when identifying a superior treatment. 
This comparative effectiveness trial for drooling will use Patient Centered Outcome Research
Network (PCORNet) methods and EMR-based infrastructure to conduct pragmatic trials in the
clinic workflows, which will save time and cost due to the use of existing infrastructure.
 The applicants have extensive experience in implementing complex, large clinical trials.
Weaknesses: 
Measurement of outcomes occurs at specified time points such as months 1, 2 and 3. The
applicants provided sample size estimation without incorporation of the outcome
measurements at multiple time points.
A moderate weakness is that statistical analysis plan does not incorporate the nature of the
data collection such as measurement of outcomes at multiple time points. 
 If ALS patients are already on medication for sialorrhea, they will be asked to switch based on
the assigned treatment, which may cause adverse events and bias of the study results due to
carryover effects of previous medication.
Criterion 4: Patient-centeredness
Reviewer 1:
Strengths:
The proposal addresses several of PCORI’s key patient-centered outcomes research
questions.
The primary outcome measure was guided by patient input.
Other outcomes address health-related quality of life, which is inherently patient-centered. 
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Weaknesses:
It is not clear whether the Patient Reported Saliva Management Scale is available in
languages other than English and whether patients who cannot speak English will be included
in the study. [minor weakness]
Reviewer 2:
Strengths:  
Patient centeredness is at the heart of this proposal as it begins with asking questions about
drooling and its impact on quality of life of the patient and caregivers.  
It incorporates the patient voice in meaningful ways to understand how or if drooling is treated
and with what medicines. 
It further investigates treating physicians, what medicines are recommended and with what
frequency. 
The proposal includes patients and caregivers on protocol development as well as operations
to understand how best to understand what medicine most effective and if there are subsets of
patients that benefit from a particular approach.  It also rules out myobloc and salivary radiation
as these are invasive procedures which carry considerable risk and are not available at all
ALS clinics.  Typically myobloc and raditional of the salivary glands are  utilized only when
oral medication fails.     
This is a pragmatic study which incorporates patients in all aspects. 
Patients are able to participate in the study (based on inclusion criteria), also may elect not to
participate, but rather share their experiences.  
Patients and their caregivers have been included throughout the design of the study, informing
the project at each step.  
A positive outcome has the potential to improve the quality of life for patients with ALS, 50% of
which suffer from constant drooling.
Weaknesses:
The proposal does not evaluate 'last resort' therapies such as botox or radiation of salivary
glands  which may be considered for patients with drooling that does not respond to first-line
therapy.
Reviewer 3:
Strengths:
Moderate: The need to gain information about efficacy of treatments for drooling was identified
by surveying patients in the Greater Plains Cooperative ALS specialty clinics and clinicians
followed by focus groups of patients and caregivers.
Major: The proposed study would address patients’ options and benefits and harms of those
options in the management of drooling in ALS. Study results would also empower patients by
informing them on how to improve important outcomes affecting their quality of life.
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 Weaknesses:
Minor: It is unclear how many patients were surveyed and the response rate to identify the
proposed research question. It seems like the focus group of patients consulted to establish
the need for the study was also small, so it is unclear whether the need for comparative
effectiveness research on interventions to manage drooling would generalize to all or the
majority of patients with ALS. This is a minor weakness considering that the applicants cite
that published guidelines suggest a gap in care between available symptomatic treatments for
drooling and the frequency at which these therapies are offered to patients and that over half of
patients with ALS experience drooling.
Reviewer 4:
Strengths:
The rationale behind the approach is based on patient comments collected by the researchers
over years of treatment of Amyotrophic Lateral Sclerosis (ALS).
The outcomes are all patient-centered. The primary outcome measures how they perceive
their drooling compared to baseline on a 5-point scale.
 ALS patients will know what the benefits and side effects are, which will improve their
chances of achieving their preferred outcomes. 
The study aims to improve management of disease and improvement in quality of life for ALS
patients, which will benefit the patients and their caregivers/families.
Weaknesses:
 None noted.
Criterion 5: Patient and stakeholder engagement
Reviewer 1:
Strengths:
Since the original submission, the applicants asked the physician networks to discuss the
proposal with their patients. It appears as though secondary Aim 2 has been added, which will
involve a survey to understand the experience with medications for drooling in patients who do
not qualify for the study.
The proposal mentions involvement of key stakeholders throughout the project.
Weaknesses:
It does not appear that patient input played much of a role in the development of the original
proposal and it does not appear that the discussions mentioned above led to meaningful
modifications to the main study aims. [negligible weakness]
Details of the selection and specific integration of patients and other stakeholders is
vague. [minor weakness]
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Reviewer 2:
Strengths: 
This proposal combines two CRDNs in a most efficient way and incorporates all stakeholders
as partners in the process.  
The study plan, roles and responsibilities of all stakeholders and participants are well defined
and thoughtfully described.  
It provides the opportunity to all patients/caregivers to participate to the degree they are able
and willing, recognizing and reducing the burden of participation.    
It assigns equal value to all stakeholders and engages the community in the process to rapidly
evaluate anticholinergic medicines.
 It recognizes that there may be differences in patients (onset of weakness), gender and other
factors.   Study conduct and analysis are well described.
This is an important and thoughtful proposal that builds on existing relationships and is a
trusted source for both patients and treating physicians.
Weaknesses: 
None noted.
Reviewer 3:
Strengths:
Moderate: Patient input throughout the study will be sought through formation of a patient
advocacy committee (PAC). Patient input was already taken into account to design the study
and will continue to be engaged in particular for dissemination of the results and through
monthly calls to discuss the study and provide input on how to recruit and retain patients.
Major: There is transparency in the communications with patients. For example, the informed
consent document discloses that the cost of the study drug will not be covered and must be
covered by the patient or her insurance.
Moderate: Input from various stakeholders will be taken into account throughout the study by
forming a Protocol Operations Committee (POC), composed of patients, physicians, patient
advocates, a statistician and an engagement facilitator. POC will review the protocol every six
months.
Moderate: There is clear delineation of roles for all stake holders.  The research and its
conduct are clearly driven by the expert investigators with patient input to ensure that the
potential results align with patient needs. Similarly patients will make use of their strengths in
knowledge dissemination and advice on subject recruitment.
Weaknesses:
Moderate: It is unclear if participation in the study will be limited by willingness of insurance or
patients to cover the cost of the study drugs.
Moderate: Patient partner participation will be compensated with $25 gift cards. It is unclear if
this compensation will be provided to all patients participating in the trial or whether this would
be the compensation for participation in additional activities such as PAC.  Engagement of
PAC members as consultants would better compensate and recognize the contributions of
these partners.
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Reviewer 4:
Strengths:
Stakeholders are part of ALS patient groups such as ALS Association, Muscular Dystrophy
Association, American Academy of Neurology, which will be involved in dissemination and
implementation of the study’s results.
Stakeholders were involved from the inception of the project through developing the research
questions and providing feedback.
Five key findings from the focus group have helped to shape the approach and protocol for the
study.
Weaknesses:
None noted.
Overall Comments
Reviewer 1:
This ambitious project will compare multiple treatment options for sialorrhea in patients with ALS
across GPC and pSCANNER sites. Key strengths include randomized Bayesian Adaptive Design,
the utilization of the PCORnet infrastructure, the focus on patient-centered outcomes, and the
investigator team. The potential for significant impact is uncertain given the comparison of drugs that
are already believed to be highly efficacious and because the study will not consider choking risk,
which is described as a major consequence of sialorrhea. It is unclear whether the study will focus
on only English-speaking patients.
Reviewer 2:
ALS patients and their caregivers are socially isolated by the level of weakness and functional loss.
 Compounding this, constant drooling affects 50% of the patients, presenting a social stigma based
on the continuous need for wiping and the odor that occurs with constant saliva. Patients (and their
caregivers) stop seeing friends and family, retreating to a life of isolation. Patients and caregivers life
with the anxiety and threat of choking or aspiration, necessitating constant observation and care.
Care is variable in rare disease because there is no available evidence.  This proposal outlines a
cogent approach with the potential to identify the most effective evidence-based approach to
drooling.  This would be rapidly implemented through the ALS clinics and delivered to patients who
need and deserve help.
One weakness may be the out of pocket affordability of the intervention.
Reviewer 3:
The proposed research plan appears to have the necessary scientific rigor and expert involvement
and resources to address a meaningful question with the potential to inform treatment choices of
patients with ALS and drooling. A strength of the project is that it would build on the infrastructure
created by PCORI and other federal grants (CTSAs) to address a patient-centered outcome
research question. The input of patients has been taken into account to formulate a clinically
meaningful research question and would continue to be engaged as the trial proceeds and as
results are disseminated.
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Reviewer 4:
The proposal deals with important questions for ALS patients and their caretakers. This study will
benefit the ALS patients and caregivers since it will allow researchers to understand which
medications for the treatment of sialorrhea are most effective. The applicants take advantage of a
PCORNet CDRN, which will increase the likelihood of success. The applicants use the EPIC EMR
which makes communication between all the teams less of a barrier. The application uses an
innovative Bayesian adaptive design. The project is highly patient-centered, and the applicants
have done an excellent job engaging the important stakeholders.
Proposed medications have been used with success for short periods in controlling drooling.
However, it is not clear if the proposed medications will illustrate their efficacy over longer
periods. The drug riluzole (Rilutek) is the only medication approved by the Food and Drug
Administration for ALS. The study needs to examine side effects and tolerability when study
medications are used with riluzole. If ALS patients are already on medication for sialorrhea, they will
be asked to switch based on the assigned treatment, which may cause adverse events and bias of
the study results due to carryover effects of previous medication. Measurement of outcomes occurs
at specified time points such as months 1, 2 and 3. The applicants provided sample size estimation
without incorporation of the outcome measurements at multiple time points. Statistical analysis plan
does not incorporate the nature of the data collection such as measurement of outcomes at multiple
time points.
Does the application have acceptable risks and/or adequate protections for human subjects?
Reviewer 1: Yes
Reviewer 2: Yes
The proposal has adequate protections for human subjects.
Reviewer 3: Yes
Institutional Review Board reciprocity agreements are in place to establish two central IRB oversight
committees, which will hopefully ensure adequate protection of human subjects. The risks of
participating in the study are presented in the sample informed consent attached to the application,
and the risks of each drug to be tested are known. Adequate protections of patient data are also
presented. There is also a well thought out data management plan to collect and maintain the data
in HIPAA certified servers.
Reviewer 4: Yes
The application has acceptable risks and adequate protection for human subjects. The application
appropriately described the possible risks for medications.
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